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10 EXFLORE NEW WAYS OF INTRODUCING EMERGING TECHNOLOGIES
INTO SCHOOLS, FLUID FOWER INSTITUTES WERE HELD IN 1964 AND
1965, AND THE SUCCESSFUL FROCEDURES FROM THE TWO WERE THE
BASIS FOR FLANNING THE 1965 INSTITUTES HELD IN FIVE
INSTITUTIONS HAVING TEACHER EDUCATION FROGRAMS. SEVENTY-FIVE . ]
HIGH SCHOOL OR COLLEGE LEVEL TEACHFRS FROM 25 STATES o
FARTICIFATED IN FROFESSIGNAL SEMINARS, SOCIAL-FROFESSIONAL . |
ACTIVITIES, AND AN INSTRUCTIONAL FROGRAM COVERING 11 MAIN . .
. TOFICS IN HYDRAULICS, EIGHT IN FNEUMATICS, RELATEL LABORATORY «
EXFERIENCES, AND FLANNEC FIELD TRIFS FOR A MINIMUM OF 166 | - ﬂ
CLOCK HOURS. AVERAGE SCORES ROSE FROM 26.4 ON FRETESTS TO
# 43.4 ON FOSTTESTS, OVER 1,000 LABORATORY ASSIGNMENTS WERE
COMFLETER, INDUSTRY CONTRIBUTED THE SERVICES OF 145
SFECIALISTS FOR 453 HOURS AT NO COST, AND MID-YEAR FOLLOWUF
REFORTS SHOWED THAT FARTICIFANTS HAD COMPLETED 174 OF 294
* FLANNED ACTIVITIES AND OTHERS WERE BEING FLANNED. SOME OF THE
® RECOMMENDED FROCEDURES FOR INTRODUCING A NEW TECHNOLOGY INiD
§ SCHOOLS BY MEANS OF MULTI-INSTITUTE FROGRAM ARE--(1) SELECT
STAFF MEMBERS AS SOON AS FOSSIBLE AND ASSIGN
RESFONSIBILITIES, (2) INVITE INSTITUTIONS KNOWN TO HAVE AN
INTEREST AND THOSE WHICH MAY FOSSIBLY BE INTERESTEC TO AFFLY
FOR AN INSTITUTE, (3) INVITE THE COOFERATION OF INDUSTRY, (4)
FLAN THE ENTIRE FROGRAM AS A UNIT SO THAT CCOOFERATION OF
INDUSTRY, COORDINATICON, EVALUATION, FINAL REFORT, AND
FOLLOWUF WILL BE COORDINATED, (5) INCLUDE INST UCTION AND
LABORATORY EXFERIENCES, FROFESSIONAL SEMINARS, AND
SOCIAL-FROFESSIONAL EXFERIENCES IN THE FLANNING, AND (6)
SELECT FARTICIFANTS BY ESTABLISHED CRITERIA ON AFFLICATION
FORMS. IT WAS FOUND THAT THE TECHNICAL SOCIETY REFRESENTING
THE TECHNOLOGY CAN BE EFFECTIVE IN FLANNING, CONDUCTING, AND
EVALUATING THE MULTIFLE-INSTITUTE £ROGRAM AND THAT SUCH AN
AGENCY UNIQUELY FACILITATES THE COORDINATED COOFERATION OF
THE INDUSTRY. FORMS AND INSTRUCTIONAL MATERIALS USED IN THE
1966 INSTITUTES ARE INCLUuED. (HC) | :
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PxOGRAM OBJECTIVES

ONE: PREPARE TEACHERS AND TNSTRUCTORS. 1In short supply in the Nation's

schools are instructional programs ir Fluid Power, one of the emerging

technologies which has many industrial applications: processing mater-

s

ials; manufacturing and assembly; mobile equipment for agriculture,

lumbering, mining, construction, road building and others; aero-space;

and marine, In these industries, operatives, maintenance and service

emnloyees, skilled craftsmen who install and assemble components and
circuitry, and technicians who trouble-shoot and make corrections to
maintain efficient operation and to reduce down-time, need pasic theory
and a working knowledge of hydraulics, pneumatics, and fluidics. But,

as revealed in an informal survey conducted earlier by the National

Flu.d Power Association, there are too few, and in some areas, no in-

structional programs available to assist in preparing young people

for these new and changing occupations.

One purpose of the Fluid Power Institutes, therefore, was to pre- I
pare additional and needed teachers and instructors, selected from those \
now teaching, who could introduce instructional programs in their own L}

schools,

TWOG: TEST SELECTED PROCEDURES FOR TINTRODUCING OTHER EMERGTNG TECHNOL(=

GIEFS. The 1965 Fluid Power Institutes were conceived and planned as ‘J

a pilot program and, hence, experimental, Many of the practices used, 'W

however, were first tried in the 1964 Fluid Power Institute, limited

to teacher educators, which was financed by the National Fluid Power ‘]

Association. As a pilot program, the 1965 Institutes employed these
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supplemented by a wide variety of other practices from which the most
promising were selected for use in the 1966 Tnstitutes.

The second program objective, therefore, was to test these pro-~
cedures as a group, further refine them, and recommend their use in
introducing other emerging technologies.

The selected procedures are comprehensive and include planning,

preparation, conducting, coordinating and supervising, and evaluating

and reporting.




PROCEDURES

ONE :PLANNING, The administrative and coordinating agency for the 1Ynt

Institutes was the Fluid Power Society, an incornporated non-profit
technical and educational organization consisting of 48 chapters; it

co-sponsors national conferences and seminars, cooperates with other {1

technical societies, and holds memberships in the American Standards
Association and the Joint Tndustry Council. FTxecutive Vice President %
is Mr. Theodore Pearce who has had previous experience as Director of
Field Services for a state university, and who served as Chief Inves-

tigator,

Using prepared guide lines provided for writing nroposalsz, Mr,
Pearce first prepared and submitted a proposal to the Office of mdu- ‘
cation which was given tentative approval, To describe the program
more fully, and to compile a new budget within the funds available,
apolication blanks were then mailed to institutions known to the
Fluid Power Society as having educational programs at the teacher
education level or which have a strong interest in establishing such
programs, From these, five institutions were selected and a revised
proposal and budget were submitted which were subsequently apuroved.
Because of budget limitations, participants were reimbursed for food
and dormitory expense plus minimum travel costs; no funds were avail-
able for standard participant support and dependency allowances.

Using a nine-point criteria, five institutions were selected:




1. Bradley llniversity =-- Tllinois

2., (California sState College -~ Los Angeles
%, Hampton Tnstitute =~ Virginia

L4, Trenton State College ~- New Jersey

5. Wayne State University -~ Michigan

Staff members needed for program planning, coordination and super=-

vision, and evaluation were then appointed. For planning and evalu-~

ation, Gerald Baysinger was selected; for coordination and supervision,

Fred Lamb; for the Fvaluation Committee:

Chairman:

Dr. Robert Worthington

Assistant Commissioner for
Vocational Education

Trenton, New Jersey

Professor Joseph P. Arnold
Purdue University

George F. Carlson
Minnesota Rubber Co.

Warren Koerner
Director of Technical Fducation
Chicago Public Schools

John J. Pippenger
Racine HYydraulics Development Corporation

Dr. Victor Spathelf, President
Ferris State College

Fdwin Taibl
Milwaukee Institute of Technology

Carl Turnquist
Director of Vocational Fducation
Detroit Public Schools




Consultant: Howard Hogan
Arlington, Virginia

Next, a comprehensive plan was prepared by the Staff for use in
program planning, coordinating-suvervising the various institutec~, and
evaluation of outcomes. Copies were nrovided staff members, Wvaluation
Commitiee members, institute directors and instructors.

Meanwhile, a small advertisement was written and placed in School
Shop Magazine, and an announcement and application were prepared and
duplicated. These were mailed to those answering the advertisement,
distributed at professional meetings in the various Ztates, and in-
stitute directors mailed copies to schools and school systems within

their service areas. Applications were returned to the institutions.

tn April 1% and 16, staff and institute directors met in Milwaukee.

Comprehensive plans were reviewed, responsibilities of the director
were studied in detail, importance of accuracy in reports and due
dates for reports were stressed, dates were established for visits by
the Coordinator and for submitting working copies of instructional
rrograms., Because of a death in the family, one institute director
could not attend, but the Coordinator later visited him and worked

with him individually.

TWO: PREPARATION FOR FLUID POWER PROGRAMS. TPrevious te starting dates,

the fCoordinator visited each institution and, using a checklist pre-
pared for that nurpose, insvected and rated facilitieg: 1living ac-
comojations, food service, lecture-demonstrations, laboratory, and

proun «tudy. For all institutions, the average rating was between




nood and Excellent: no tacility at any “nstitution was found to rate
less than Adequate. The purpose of the inspection, however, was not
to rate facilities as such but to identify any problems and to explore
alternates so as to maximize physical facilities,
Meanwhile, each director nlanned the program for his own institute

using guide lines in the comprehensive plans, sudbmitted a checkinge
cony to the Coordinator and, following awmproval with or without suggested
cnanges, dupiicated revised copies for later distribution to partici-
pants, As a result, all programs provided three distinct grouns of
activities: instructional program, professional seminar, and sociale
professional activities. All instructional programs covered eleven
main topice in hydraulics, eight in pneumatics, related laboratory
experiences, and planned field trips; time allocated was 166 clock
hours but this was exceeded at four institutions. Seminars provided
for both individual and group activity in completing four ascignments:
prepare a course outline, compile a list of texts and references, com-
pile a list of instructional aids including laboratory equipment and
supplies, plan a revised or new laboratory; time allccated for lecture
and discussion was 24 clock hours which was supplemented by many
nours of individual and gi ap study during the evenings and on week
ends. Social-professional activities were voluntary rather than required
and included campus activities, trips to nearby points of interest,
cultural aztivities, and others; for these, time allocation was not
specifisd but ranged from 7.5 to 32 hours.

| As reported earlier, applications were sent to the institutions

preferred by candidates. Upon receiving these, directors checked




eligibility of each applicant and notified each by letter of the de-
cision made. 'The Coordinator, visiting each institution before the
starting date, examined apvlications, reviewed decisions, and verified
byvletter to the Fluid Power Soci:z=%t:r that participants accepted met
criteria for eligibility. These totalled 75 and represented 25 differ-
ent States; of these, seven States had not been previously represented
in the 1965 Institutes. High School teachers nﬁmbered %35 or almost
one-half of the total; vocational schools -~ 9; community and junior
colleges =-- 3; technical institutes -- 7; four-year technology schools
-- 73 #:d teacher education -- 7., Guest participants from other
countries numbered 7.

As a part of the preparation for the 1966 Institutes and previous
to firia committments to the institutions selected, qualifications of
the seven instructors were examined and evaluated by members of the
Evaluation Committee representing industry supplemented by nembers of
the Fducation Committee of the Fluid Power Society. Individual judge-
ments were made on each of five classifications for each instructor;
those were then combined into one evaluation. As a result of these
combined judgements, four instructors were considered to be excellent;
three were good; none were rated below good. Of the seven instructors,
five had participated in previous institutes; four of the five direc-

tors had participated in the 1964 Institute.

THREE: SUPERVISION AND COORDINATION., Previous to the beginning of the

summer institutes, the Coordinator had conducted the planning confer-
ence with the directors, revised or made various suggestions for im-
proving programs, visited each institution and inspected facilities

using a check list, and checked and validated participant selection.




When the programs were under way, the Coordinator again visited each
institution where he observed selected class meetings, talked with
participants, and served as consultant to the director. At the end

of the program, he collected from the directors the various reports

and evaluation data.

FOUR: EVALUATION. Comprehensive plans described earlier included nro-

cedures and instruments for collecting data relative to quality of
the institute programs and, cooperatioa of industry; a follow-up study
was also included.,

To assess quality of programs, initial and final examinations which
sampled each major topic were constructed, pre-tested, and administered;
appraisals by participants of quality of each lecture-demonstration by
both instructors and guest-lecturers,of the educational value and na- ' %
ture of laborntory experiences, and of the social-professional acti~
vities were obtained from daily log sheets constructed for those pur-
poses and provided each participant; in addition, daily log sheets
were kept showing numbers of seminar assignments made and those com~-
pleted,

To assess the cooperation of industry, directors kept records and
reported on the number of Fluid Power Society members and hours they
spent in consultation, assisting with field trips, and as guest-

lecturers. In addition, directors kept records and reported type and

number of various instructional materials and teaching aids contributed
by industrial organizations. Finally, activities of the Fluid Power
Society were recorded.

Probably the most valid measure of quality of the program is the

[3
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data obtained from a follow-up study. This was done by having each
participant select activities from a prepared check list which he be-
lieved he could accomplish during the following year, and obtaining from

him by mail a progress report at mid-year and a final report at the end

of the school year,
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RESULTS AND CONCLUSIONS

RESULTS. The comprehensive plan which included planning, prevnaration,
conducting, cnordinating and supervising, and evaluation and reporting
with copies provided all staff directors and instructors gave the
program positive direction, reduced or eliminated time-consuminz; com-
munications concerning responsibilify and procedures, and resulted

in efficient and carefully ﬁlanned programs.

Before the starting date of each institute, preparation was com-
plete: physical facilities were inspected and found to be good; in-
stitute program was planned, reviewed, and duplicated; instructors were
judged to be competent to carry out the program; and eligibility of
each participant was verified.

When each institute was operating, the Coordinator provided any
assistance required, and verified the expected quality of programming
and instruction through personal visits.

From Evaluation of collected data, it was concluded that the
program was of high quality. PFirst, average scores on the‘initial
test of fifty itesms ranged from 17.5 to 28.8 with 26.4 as an average
for all institutes. Average scores on the final test of fifty items
ranged from 34.35 to 44.3 with 43.4 an average for all institutes.

At the same time, the spread of the scores (standard deviation) was
reduced from 8.7 to 4.5, Second, instructors and guest lecturers were
judged by participants as being thorough. Third, the 75 varticipants
completed 1,011 selected laboratory assignments which they appraised

as having high educational value. Fourth, required seminar assignments

were completed by all but one participant. Fifth, the number of

11
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social-professional activities provided totalled 31 fcr all institutes
in which participation was 83.2 per cent. Sixth, the services of 115
specialists who spent a total of 453 hours was provided by industry

at no cost. Tndustry also contributed a total of 11,258 catalogs,
books, manuals, technical reports, bulletins, and instructional devices.
The Fluid Power Society, in aduition to other services, gave each par-
ticipant a guest membership which included subscription to trade mag-
azines: '"Hydraulics and Pneumatics', and "¥luid Power Tnt: ~ational"
published in London Fngland. Finally, a follow-up study consisting

of initial plans, progress reports at mid-year,and final reports re~'
vealed that of 294 planned activities, 174 or 46.4 per cent had been
completed; 104 or 27.7 per cent were in the vlanning stage; 69 or 18.49%
were scheduled for next year. Thus, the accomplishments of the 11366
participants were approximately the same as those of 1965 which was

not expected because budget limitations excluded the standard in-

stitute allowances.

CONCLUSTONS. The procedures wnich proved to be successful in tihe first

Fluid Power Institute in 1964 were celected and used again in the 1465
Institutes supplemented by others previously untried. ¥rom all of
these, the most promising were selected for testing in the 1Yttt Tnsti-
tutes. In the preceding chapters, these various activities and avp-
proaches have been described, and the effectiveness of each, as con-
tributing to the total sucéess of the institutes, has been appraised.
As a group, these selected procedures for introducing a new technology
into schools by means of a multi-institute program constitute the con-

clusions and recommendations of this pilot study,
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Select staff members as soon as possible, and assign resvonsibi-
lities, A minimum of three are needed; one for administration,
and two for planning and coordination. Dividing these different
responsibilities is advantageous because of the amount of detail
in each.

Invite institutions known as having an interest, and those which
may possibly be interested, to apply for an institute using a form
prepared for that purpose. Needed information includes previous
institvte experience of the director; technical and professional
qualifications of the instructorsj laboratory, lecture-demonstra-
tion, and group study facilities; living accomodations; potential
field trivs and other pertinent industrial resources; and, of
course, budget.

Next, make a tentative selection of institutions using the
information above as criteria; include geographical area to be
served. For minimum coverage, experience has shown that a miﬁi-
mum of ten institutes are needed.

Before final selection is made, arrange for the coordinator
to visiy each institution to inspect facilities using a check
list, and to meet with the tentative director and instructors.
Invite the cooperation of industry by mail or at scheduled meet-~
ings. Describe the program.and its objectives, aﬁd indicate the
nature of assistance or service needed such as: local advisory
committees, guest-lecturers, field trips, possible customer train-
ing programs, instructional material and teaching aids.

Through the approoriate technical societies, arrange guest

memberships for participants and their identification with local

or nearby chapters.
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Plan the entire program as a unit so that institute programs,
cooperation of industry, coordination, evaluation, final report
and a follow~-up study will be coordinated, and so that each vnerson
will know his own responsibilities and how these are inter-related
to those of others.
In planning for institute programs, include instruction and lab-
oratory experiences, professional seminar, and social-professional
experiences. For planning, outline informational content and
specify seminar topics and assignments; establish guide lines and
minimum time allocations for each phase of the program. Recommend
the use of an advisory committee. Include provisions for early
staff review and approval of each institute program,
For participant selection, establish criteria, design and dupli-
cate application forms, and select publicity media. If the insti-
tute program is basic and introductory, participants may be se-
lected from various educational levels, high school to teacher
education, But if the institute program is designed to prepare
instructors for a particular group of work assignments, select
participants from corresponding school programs. In either case,
include those in teacher education so that a supply of needed in-
structors can be made avaiiable later as needed.

Of major importance is the requirement that the participant
is now teaching a unit or course in {he new technology, or is ex-
pected to do s; in the next school year. Information from fol=
low-up studies suggests the obvious desirability of réquiring
also, an appropriate committment from the school administrator

covering curriculum space or time, and budget for instructional
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materials and laboratory equipment.

Direct applicants to mail their forms to the institution near-
est to them. Give the institute director authority to screen
and to select participants, and request periodic reports from
him.
Conduct a planning meeting with institute directors. Provide covies
of comprehensive plans and review everyone's responsibilities.
Study guide lines for institute programs and set dates for sub-
mitting checking-copies of programs. Cover all details of program
operation, discuss any potential problems and examine alternate
solutions, answer questicns and provide any nelp needed.
Provide services of the coordinator by telephore or personal visit
according t. the nature of the service required or the problem
encountered. Arrange for at least one visit to each institution
during the program by one of the three staff members.
At the end of the institutes, conduct a summary meeting with direc-
tors and staff. Schedule a report from each director on his in-
stitute, request and collect suggestions and recommendations.
As part of the planning for institute evaluations, include an
initial and finai test, and participant-kept daily records and
evaluations., Summaries of data thus obtained are of vilue to the
institute director in making an assessment of the quality of his
own program, and in determining final grades of his participants.
Specify that these summaries be included in the director's rerport.
In the final report, include institute objectives, guide lines
for program content, time allocations, institutions selected and

institute dates, names of directors and instructors, names and
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addresses of participants; assess the quality of the total in-
stitute program using summaries of examination scores and parti-
cipant evaluations of instruction, laboratory work, seminar, and
social-professional activities; assess the cooperation of industry
using summaries of numbers of consultarts and ruest-lecturers,
numbers and kinds of instructional aids and materials contri-
buted, and number of guest-memberships in technicai socleties.
Tvaluate the program using data obtained from a follow-up study
providing for participant plans, and later progress and final re-
ports. Summarize numbers of new and revirfed instructional wnro-
grams, numbers of students served, improved and new laboratory
facilities, and resulting technical and p?ofessional activities

of participants. Compare achievement with estimates of existinyp

needs, and make approvriate recommendations.

)
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Foreword

To sxplore new ways of introducing the emerging technologies
into schools, the Office of Rducation approved the 196% Fluid
Power Institutes as a pilot program in which a variety of proce-
dures and evaluation devices were used experimentally to plan,
conduct, and evaluate a multiple-institute program. From these,
a coordinated program of planning, coordination and = servision,
and evalnation was developed for further testing in the 1966
Fluid Power Institutes. This report describes in detail the
various procedures and devices used, and includes illustrative
examples helpful in planning multiple-institute programs for
introducing other emerging technologies.

From these experiences it has become clear that the
technical society representing the technology can be effective
iz planning, conducting, and evaluating the multiple-institute
program; further, i*% is believed that such an agency uniquely
facilitates the coordinated cooperation of the industry which is
necessary to the success of any program having a similar objective.
This is supported by the data reported in Chapter V, Section B,
Cooperation of Industry, and attested to by participants,
instructors, and directors.

Speaking for these, the author wishes to express appreciation
to the Fluid Power Society, to the various companies which
provided instructional materials and aids, and to the advisory
committee members and guest-lecturers for their assistance and,
equally if not more important, their continuing friendship.

Gerald Baysinger
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CHAPTER I

DESCRIPTION OF THE PROBLEM

EMERGENCE OF NEW TECHNOLOGIES. The continuous improvement of manu-
facturing and p:roduction during the past twenty-five years is char-
acterized by the term--Automation, but it is more than designing and
building machines that will do the work of manj; it includes science-
based innovations in power generation and transmission, materials
processing, synthesizing materials, construction and assembly; it in-
cludes sensing, measuring, decision-making, and more.

Further, applications are broad in scope and include transporta-

tion, housing and shelter, defense, comm :ication, food, clothing,

education, health, and even recreation.
Fach group of innovative practices, having accumulated its own

body of knowledge and skill through research and development and per=-

o T TR g BRI

formance data, becomes a technology. Meanwhile, practitioners of

this new technology meet together to share their knowledge and exper-

iences, and to work on common problems. These meetings soon require

an organizational structure which results in a technical society.
In 1965, there were 212 such organizations with a total membership of
2,277,503,

The result of these innovations and activities is soon apparent

in the changing job requirements of the work force, and in shortages

of trained personnel. In-plant training programs are developed and
expanded but because of the science base which the new technologies
have, such prograins must also include related instruction in basic

sciences., Meanwhile, the employer recognizes and accepts the respon-
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8ibility for job training, but feels ihat basic education should not

be a cost of wroduction or service, and looks to the public school sys-

tem for help.

Meanwhile, inteczaction and excanange develops between the new and
developing technologies which results in more innovations and new ap-
plications with accompanying shortages of personnel. The process ap~-
pears to be coatinuous with no end in sight, and has led some histor-
ians to call this the Technological Revolution.

Fach new development, of course, calls for additional training of

the present workferce and for train. d replacements which places demands

on schools for additional programs and for changes in present programs.
For schools, this is difficult because few instructors now teaching

are rnowledgeable and competent in the new technology, and need additional
training; next, textbooks suitable for school use have not yet been

made available; and laboratories complete with training aids, and labor-
atory equipment including simulators, hnve not been designed ror ouilt., -
Then too, the school can do no planning and.make no committments until LJ
the new technology is operational in industry and has created a demand %]
for trained mannower. TFinally, the addition of only one new technology

to an existing curriculum is costly in terms of space allocatior and i

needed laboratories, and such expenditures may need to be deferred until

additional funds can be obtained. Thus, the emergence of new tech-

nologies affects the schools too, and the rate of these developments

outnaces the school's normal rate of change and ad justment,
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ROLE OF INDUSTRY. Characteristic of the emerging technologies is the
necessary hardware, as it is called, which is first conceived, designed
and tested, and then produced. Much of this work is done at first

by relatively small companies which may form a trade association so

that solutions may be sought for such common problems as "standards",

for example. In an emerging technology, such a trade group is '"the
industry."

Tf the technology is, in fact, new and not simply a refinement
or extension of an existing -one for which manpower needs can be met
by in-plant training, member companies are made aware of the common
problem of the need for educational programs through increased demands
by‘customers for design application, installation, operation, and

maintenance of the new hardware. As the costs of consumer gservices

increase, the industry joins with its customers in looking to public
education for a solution.
But because the technology is new, there are few, if any, compe~

tent teachers, and few schools are equipped with the necessary labor-

atories. Then too, the body of knowledge and experiencz has not been

curriculumized for teaching purposes and because installation, oper-

ation, service aad maintenance iobs are also new, job analyses have

| not been made which could be of help in organizing the necessary edu-

_ cational programs. Further, applications of new technologies are wide-
spread and may cover many school systems and States thus requiring a

nation-wide attack rather than local or State.




As a first step in the solution of the problem, the industry could
conduct through its member companies an informal survey of customers
to determine the extent of trained manpower needs in various job clas-
sifications, and to obtain opinions on the adequacy of present and
available educational opportunities.

If the results of such a survey seem to warrant action, then the
industry with a promise of cooperation could present the problem to

the Office of Education.

FLUID POWER. Like other new technologies, Fluid Power iy & science
base, and emerged during the past twenty-five years; its u¢urlioners
formed a technical society; its industry formed a trade organization;
within the last twoc years, Fluidics has been a new development in Flu=-
id Power for msensing, sampling, process control, material handling,
and other applications; the National Fluid Power Association conducted
a natioral survey in 1963 to document manpower needs; and the Fluid
Power Socieiy presented the problem to the Office of Education in 1965.

Meanwhile, the Industry provided the funds necessary to sponsor
a summer institute in FLUID POWER for teacher-educators as a first
step in introducing the technology to teacher education, and to pro-
vide a cadre of institute directors who may be needed later.

Finally, the Office of Education contracted with the FLUID POWER
Society for sammer institutes conducted in 1965 in which 168 teachers

participated.

THE 1965 PILOT PROCGRAM. With the Fluid Power Society serving as prime

contractor, sevsn summer institutes in Fluid Power were conducted in

1965; these were supported by a grant from the Office of Education

i m— s
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with the stated objective of developing and evaluating a program which
could pe used for introducing into the school system other new and
emerging technologies.

The program was, therefore, conceived and planned as experimental
and exploratory, and included various evalua:ion devices to test ths
many aspects of the total activity. Objactive data and judgement based
upon experience were used to select the most prcductive of the many
and extensive procedures and techniques, and those were reported with
a recommendation for further testing. Approval was then given to con-
duct five institutes in the summer of 1966 to test these selected pro-
cedures. Complete descriptions of the planning, operation, coordina-
tion, and evaluation including evaluation instruments are reported in
"The Fluid Power Ingtitutes-~A Pilot Program for Introducing Emerging
Technologies," Vocational and Technical Education Grant Number OE-5-

85-039.

PURPOSE OF THE STUDY. Given a new and emerging technology having a
science base, an industry which has previously documented both man-
power shortages and absence of necessary educational programs through
informal surveys and which has demonstrated a willingness to cooperate,
and a professional society committed to the encouragement and develop-
meiit of educational programs in the new technology, the purpdse of the
study is to select and test procedures from the Conclusion and Recom-
mendations of the 1965 Pilot Program for planning, preparing for, con-
ducting, coordinating and supervising, and evaluating and reporting

a multiple-institute program of summer institutes for preparing teach-

ers in the new technology.
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CHAPTER II

PLANNING FOR FLUID POWER INSTITUTES

THE ADMINISTRATIVE AND COORDINATING AGENCY. The Fluid Power Socie ty
was incorperated in May 1960 as a non-profit technical and educational
organization. The management of the Society is vested in a Board of
Directors which is elected annually by the membership, and a House

of Delegates in which each chapter has proportional reprecentation.

Officers, elected annually, include a president, three vice presidents,

and treasurer; and a full-time executive vice president and secretary.

The Society consists at present of 48 chapters; of this number, '7
two are located in Canada, three in Australia, and two in England. )
Fach chapter plans and conducts educational programs for its members

according to various specializations represented. The Society co-

sponsors national conferences and seminars, cooperates with other
technical societies, and holds memberships in the American Standards

Association and the Joint Industry Council.

PREPARATION OF THE PROPOSAL. Because the rate of change in industry
and science has out-paced the rate of change in school programs, Fed-
eral funds were made available for research and development. Of the
many programs conducted, the summer institute has been particularly
effective in introducing innovations in teaching strategy and curricu-
lum content. Such programs, for the most part, have been planned and

conducted by individual institutions. For these, guide lines provided

by the Office of Education specified program objectives but each in-
stitution was permitted some individualization in content and method,

and there were few opportunities for coordination between the various
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institutions offeriug an institute in the same curriculum area.

For Fluid Power, on the other hand, there is an interested tech-
nical society with an executive officer having previous experience as
Director of Field Services for a state university who could plan, coord-

inate, and service a multi~summer institute program.

Accordingly, the Fluid Power Society accepted the responsibility
of prime contractor for the Summer Institutes in Fluid Power, and the
Fxecutive Vice President and Secretary prepared the proposal with the
assistance and encouragement of staff members in the Office of Educa-

tion. To describe the program and to compile a budget within the funds

available, interested inatitutions were first asked to submit an ap-
plication including a tentative budget; these were then combined into
one proposal. A copy of the institutional application prepared by the

Pluid Power Society appears in Appendix A,

SELECTTON OF INSTITUTIONS. Application blanks were mailed to all in-
stitutions which are known to the Fluid Power Society through per-
sonal or mail contacts as having educational programs at the teacher-
education level or which have a strong interest in establishing such
programs, Those which have two or four-year technology programs with-

out teacher-education or engineering colleges were not invited to make

applications.

Funds tentatively allocated to Fluid Power Institutes limited

the number to be conducted at five.' Criteria for selection of these

were :
1., A 1964 Summer Institute participant, or an assistant director

of a 1965 Summer Institute, was available to direct the pro-

gram.
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2. An instructor with both technical and professional competencies
was available.
5+ The institution could provide necessary facilities for lecture-

demonstrations and laboratory work, and for group study dur-

ing the evenings and on weekends.

L. Living accomodations including dormitory, food service, and

campus parking were available.

5. The institution was so located that field trips could be made

J I
. .

i

tc observe various industrial applications of Fluid Power. j

6. Various social and professional activities were available FI
for scheduling during weekends and holidays, .

7. The institution was so located that technical personnel in L;
the Fluid Power industry were nearby and readily available fi

to serve as members of an advisory committee and as guest
lecturers, i

8. The institution was at a distance from others so that it

|

{
might service a geographical area. é}
9. The institution was in an area in which there was a concen- I
tration of one or more commercial applications of Fluid
Power such as aero-spece, agriculture, marine, mining, man- }{

ufacture, and others.

{
}
As a result of careful study and evaluation of each application, |

the following institutions were selected:

l. Bradley University -- Illinois

2. California State College ~- Los Angeles

—

5. Hampton Institute -~ Virginia

k. Trenton State College =~ New Jersey

u—




5. Wayne State University =-- Michigan

SELECTION AND APPOINTMENT OF STAF¥., Needed for planning, coordinating
and supervising, and evaluating the multi-institute program were a
small staff and an evaluation pommittee.

Representing the prime contractor, Mr. Theodore Pearce, Execu-~

tive Vice President and Secretary, logically became the Principal Tn-
vestigator responsible to the Office of FEducation for the various ob-
ligations and responsibilities which such a position necessarily en-
tails.

For overall planning of the Institutes and for conducting and

reporting the evaluation, the Principal Investigator selected and ap-
pointed Gerald Baysinger, Associate Professor of Industrial Rducation,

Wayne State University, who had previously served as Nirector of the

first Summer Institute in 1964, Director of two Summer Institutes in
1965, chairman of the Council for Fluid Power Fducation, chairman of
the Vocational and Technical Fducation Committee of the Fluid Power
Society, and author of the final report of the 1965 Institutes.

To coordinate and supervise activities, Mr. Fred Lamb was selected
and appointed; he is an instructor in Fluid Power at Flint Community

College, was a participant in the 1964 Institute, and served as coord-

‘nator for the 1965 Institutes. Mr. Lamb is now Chairman of his De-

partment.

For the Evaluation Committee, and after consultation with staff
members, the Principal Investigator selected as Chairmen, Dr. Robert
Worthington, Assistant Commissioner for Vocational Education, New

Jersey, who had previously served as Chairman of the Participant
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Selectioﬂ Committee for the 1964 Institute, and as Chairman of the
kraluation Committee for the 1965 Institutes. By thus making avail-
able to the Committee Dr. Worthington's previous experience, it was
considered advantageous to select as committee members those who had
not previous.y served in such a capacity so that others might become
more knowledgeable and interested in advancing Fluid Power education.
Then too, ii. was felt that the use of the entire 1965 Evaluation Com-
mittee might inadvertantly iutroduce bias for or against certain pro-
cedures which the study is designed to evaluate, Further, it was con-
sidered desirable to select as many members as possible from the im-
mediate area so as to minimize travel and related costs of meeting.
Those selected were invited by letter to serve on the Committee, ¢ad
all accepted:

Evaluation Committee
Chairman: Dr. Robert Worthington

Assistant Commissioner for

Vocational FEducation
Trenton, New Jersey

Members: Professor Joseph P. Arnold
Purdue University

George E. Carlsnn
Minnescota Rubber Co.

Warren Koerner
Director of Technical Education
Chicago Public Schools

John J. Pipperger
Racine Hydraulics Development
Corporation

Dr. Victor Spathelf, President
Ferris State College
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Edwin Taibl

Milwaukee Institute of
Technology

Carl Turnquist

Director of 1_.cational Education
Detroit Public Schools

Consultant: Howard Hogan
“Arlington, Virginia

Ex~-0fficio: Gerald Baysinger
Wayne State University

Fred Lamb
Flint Community College

Theodore Pearce
Fluid Power Society
It will be noted that industry is represented by two members,
with other representation divided among various educational levels

and administrative responsibilities.

PREPARATION OF COMPREHENSIVE PLANS., For the 1965 Institutes, the
instructicnal program was planned by the institute directors as a
group, working under the direction of the Coordinator; and the eval-
uation and data collecting instruments were planned by the Evaluation
Committee working from materials provided by a consultant. As con-
sequences, the coordination of institute activities and evaluation
procedures often became complex and dif;icult, and the tabulation,
interpretation and reporting of data as well as the form and content
of the final report became extensive and time~consuming activities.

Based upon this experience, the Staff of the 1966 Institutes

first carefully reviewed the findings and recommendations of the pre=-

vious institute evaluation, and then prepared a 65-page plan for use
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in program planning, coordination and supervision, and evaluation
including an outline of the final report. As such, the ©plan is com-
prehensive for it includes all activities, and functional for it
provides the necessary integration of these activities; finally, it

serves as a communication device ennabling each committee member,

director, instructor, ag well as institute staff members, to know
these inter-relationships, to appreciate the responsibilities of
others, and to cooperate in carrying out various assignments according
to specifications.

The comprehensive plans were duplicated for use, and each staffl
member, director and instructor, and member of the Fducation Commit-

tee was provided copies. A copy may be found in Appendix B.

PURLTCITY MEDIA. A minimum budget for the Institutes precluded the
printing of announcements which has become an established practice
in summer institute administration, but provided for a small adver-
tisement in School Shop Magazine and mimeographed announcements.
The Fluid Power Society mailed copies to those requesting applica-
tions, and institute directors mailed copies to interested individ-
uals and to various schools and school systems within the service
area of their :nstitutions. In addition, announcements were mailed
to each Director of Vocational Edvcation for the various States in-

cluding the Virgin Isiands, with a covering letter recommending that

the application be forwarded to the head teacher *.ainer.

Announcements were duplicated on stationery of the Fluid Power

Society. A copy is shown in Appendix C.

PLANNING CONFERENCE. On April 15 and 16, the institute directors
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and staff members met in Milwaukee. Copies of '"Program Planning,
Coordination, and Evaluation" were provided, and the material was
reviewed so that directors would have an overall picture of the
multi-institute project. Then, responsibilities of the director were
examined and discussed in detail, and the importance of accuracy
in reporting and reporting dates were stressed. Next, dates were
established for visits to each institution by the coordinator, and
for submission of working copies of instructional programs. Finally,
the Principal Investigator reported on progress of institutional
contracts, reviewed other administrative details, and answered ques-
tions.

Because of the amount of work which the planning of one inten-
sive summer institute enﬁails, it was expected that three days
would be required for planning with the directors; instead the work
was completed in one evening and a part of %he second day. Farly
completion of planning and other responsibilities was appreciated
and Jjudged to be the result of thorough pre-planning.

One institute director was not able to attend the conference
because of a death in his family. But the following week, the Co-

ordinator visited the director and worked with him individually.
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CHAPTER TII }
PREPARATTON FOR FLUID POWER PROGRAMS ;

PHYSICAL FACILITIES. Previous to the starting date for the i.stitute,
the Coordinator visited the institution and, with the Director, in-

spected the physical facilities using a comprehensive checklist pre- -

pared for that ourpose. See page 17 Appendix B. -

The purpose of the inspection was not to obtain a rating of the &}j
facilities of various institutions, but to identify any problems
and to explore alternate arrangements with the Director so that the !
quality of the physical facilities would be maximized. The Coordi-
nator was well gualified to do this, for he had been a participant
himself in the first Institute in 1964, had visited all of the insti- }
tutions which offered the 1965 institutes, and had developed his own
Fluid Power Laboratory at Flint Community College. }]

The completed checklists were then summarized by institution,
and the Coordinator's evaluation of each is shown in Tables l=2-3-4-5, ;
Table 6 summarizes the evaluations for all institutions. M

It will be noted that only one institution received an evaluation

of a facility of (3) -- Adequate, that all other evaluations were |

(1) -~ Excellent and (2) -- Good, and that Institute V was rated

:
i (1) -~ Excellent on all five facilities. This particular institution IJ
has a new campus and, within the last year, had added a well~-planned :]
and well-equipped Fluid Power Laboratory and lecture facility.
As shown in Table 6, the mean rating for Living Accomodations

was (2) -- Good; Foods Service and Facilities for Lecture-Demonstra-

tion were (1.6) -~ Good to Excellent, and lLaboratory and Group Study ;]

Facilities had a mean rating of (l.4) -~ Excellent to Good. The

14
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mean rating for all five facilities at all five institutions was
(1.6) =~ Good to Excellent.
:
|
|
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TABLE 1
ADEQUACY OF PHYSICAL FACILITIES: INSTITUTE I
Facility Fvaluation
1 2 3 L 5

1. Living Accommodations X
2o Food Service X
3 Lecture-Demonstration X
L, Laboratory D ¢
5. Group Study X
Overall Evaluation 1.6

Code: - Excellent

- Good

Adequate

= Acceptable

- Some Problems

1
2
3-
L
5
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TABLE 2
ADEQUACY OF PHYSICAL FACILITIES: INSTITUTE II
Facility Fvaluation
1 2 3 L4

1. Living Accommooations X
2. Food Servire X
3 Lectura-~Demonstration X
4, Laboratory X
5 Group Study X
Overall Evaluation 2,0

Code : - Excellent

- (Good

Adequate

- Acceptable

- Some Problems

(G EE AUV o
]
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TABLE 3 z
ADEQUACY OF PHYSICAI FACILITIES: INSTITUTE III EJ
Facility Fvaluation ;%
- _ 1 2 3 N 5
l. Living Accommodations X :3]
2. Food Service _ X

3., Lecture~Demonstration Y

4k, Laboratory X

|
|
1
J

‘ Overall Evaluation 1.6 B
- = — PEE————ee— ﬁ
[
| A
Code: 1 - Excellent | L
2 - (ood
3 - Adequate ‘ ™
4 - Acceptable
5 = Some Problems

T —————
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TABLE &4

ADEQUACY OF PHYSICAL FACILITIES: INSTITUTE IV

CAE EWEL T e R, T

Facility Tvaluation
1 2 3 4 5
1. ILiving Accommodations X
2o Food Service X
Do Lecture-Demonstration X
k., Laboratory X
5e Group Study X
Overall Evaluation 1.8
Code: 1 ~ Excellent
2 - Good
5 - Adequate
4 - Acceptable
5 - Some Problems

19
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TABLE 5
ADEQUACY OF PHYSICAL FACILITIES: INSTITUTE V
Facility ®valuation
1 2 3 4 5

1. Living accommodations X

2 Food Service X
|
| 3. Lecture~Demonstration X

4, Laboratory | X

5 Group Study X
|
|
% Overall Evaluation 1.0
|
|
:
|
| Code: 1 - Excellent
} 2 - Good
; 3 ~ Adequate
} L - Acceptable

5 « Some Problems




TABLE 6

ADEQUACY OF PHYSICAL FACILITIES: SUMMARY

i Mean Evaluation

Facility :
. _ ! 1 2 3 b4
1. Living Accommodations % 2.0
|
2. Food Service i 1.6
|
3. Lecture-Demonstration i 1.6
4, Laboratory i l.4
5. Group Study ; 1.k
f
i
Overall Evaluation -- Mean 1 1.6
Code: 1 = Bxc.''ent
2 = Good
3 - Adequate
4 -« Acceptable
5 = Some Problems

21
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PROGRAM. From previous experience, the summer institute programs
which were judged to be most sucressful were those which provided
three distinct groups of activities: ingtructional program, pro-
fessional seminar, and social-professional activities. At the plan~
ning conference for institute directors, it was pointed out that the
program for each institute would necessarily differ frpm others,
Guest~lecturers for specific lecture topics may or may not be avail-
‘able; laboratory facilities would vary and thus determine number and
breadth and depth of laboratory experiences; the nature of local in-
dustry would determine kind and number of field trips that could he
planned; and culturz . campus, other activities of interest, would
of course be those available locally.

Fach institute director, therefore, was asked to plan his own
program following the guide lines provided in "Program Planning,
Coordination, and Evaluation'", Appendix B; to submit a working copy
to the Coordinator for review and suggestions; and to duplicate the
revised and approved copy for distribution to participants.,

The programs planned by the institute directors and approved
by the Coordinator, thus covered eleven main topics in hydraulics
and eight main topics in pneumatics as specified in the guide lines;
they included provision for the necessary and supplemental labora=-
tory experiences; they included planned field trips to local indus-
tries to observe various applications of fluid power; they provided
for professional seminars which included preparation of course out-
lines, licts of instructional materials including textbooks and re-
ferences, lists of laboratory equipment and supplies, and laboratory
layouts; and they included programs of social-professional activi-

ties. Finally, they met substantially the guide lines for time allo-




cations established at 190 clock hours but not including social-pro-

fessional activities.

It was planned originally to include copies of all programs
in this report but because five report$ together would be bulky and
somewhat repetitive it was decided to show only one as an example:
seeYAppendix D.

Recommended time allocations for each of the five activities
are shown in Table 7 together with the time allocations for each of
the institute programs. Frdm the data summarized, it will be noted
that the programs for all institutes met or exceeded time allocation
requirements with (wo exceptions: Institute IV provided for 48 hours
of laboratory work instead of 50, but balanced this shortage of 2
hours with an additional 14 hours of lecture-demonstr:tions; Insti-

tute IIT provided 19 hours for Seminar instead of 24, but used the

time for additional lecture-demonstrations in preumatics so that an
introduction could bé given to Fluidics, a new development in Fluid
Power, and nct included in the program guide lines for instructional
content. Both of these modifications were previocusly reviewed and
approved by the Coordinator.

Well-planned and individualized programs were thus made possi=-

ble by the use of program guide lines, planning conference, and re-

view and approval of working copies by the Coordinator.
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TABLE 7

TIME ALLOCATIONS OF

PROGRAM ACTIVITIES IN HOURS i)

INSTITUTE b

ACTIVITY REQUIRED
I IT1 IIT IV v &*
]
Lecture-Demonstration

Hydraulics 60 60 60 62 61 59.5 L
Pneumatics Lo 4o Lo L3 5% 39 nE
- g
Laboratory Work 50 51 50 53 48 50,5 é}

Field Trips 16 | 16 30 18 16 16

Seminar 24 24 23 18.5 24 30

Social~Professional
Activities - 17 30 75 32 18

Totals 190 208 233% 207 234 21%

24
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PARTICIPANTS. Institute application forms were provided by both the

Fluid Power Society and the institute directors, but were returned

to the institution preferred by the applicant. Upon receiving these,

the directers checked eligibility of each applicant, and notified
each by letter of the decision made. The Tnstitute Coordinator, at
the time of his wvisit to each institution, then examined the appli-
cations, and verified to the Fluid Power Society by letter that par-
ticipants accepted met the criteria for eligibility.

For each institute, the names of participants, schools, and school
addresses are shown in Appendix F.

Participants in the five institutes represented 25 different
States as shown in Table 8. Those with the largest representation
were California =-- 5, Illinois -- 6, Michigan -- 7, New Jersey -- 6,
! and Virginia -- 10; these were, as might be expected, the States in
which institutes were offered. It is interesting to note tlat par-
ticipants in the seven institutes of 1965, represented 35 States
which is the same ratio 1:5, as the 1966 representation. To pro=~

vide minimum service to the 48 States of continental United States,

then, a minimum of ten institutes would be required.

The level of teaching by participants, as indicated by type of

program, is also of interest. These have been tabulated in Table 9,
and reveal that the largest number of participants, 35, were teach-

| ing in high schools. In Table 10, totals are shown for various

school levels: Secondary, Post-Seccndary, and Teacher Education.
Tt will be noted that more than one-half of the participants were
teaching at the secondary school level either in high schools or vo-

cational schools. Although criteria (for selecting participants)
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TABLE 8

PARTICIPANTS BY STATES

State Number
Arkansas* 2
Connecticut 1
District of Columbia* 2
California 5
Florida 1
Georgia 1
Tllinois 6
Indiana 3
Kansas* 1
Louisianna 2

Mzin 1
Michigan 7
Minnesota 3
Mississippi 1
Nebraska* 1

State Number
Nevada 1
New Jersey 6
New York 3z
North Carolina 2
Ohio 3
Pennsylvania* 1
South Carolina* 1
Virgin Islands* 1
Virginia 10
Wisconsin 2
Graduate Student 1

(New Jersey)

Canada 6
Nigeria (Virginia) 1
TOTALS 75

*
Additional States Not Represented In

The 1965 Fluid Power Tnstitutes

26




TABLE 9

PARTICIPANTS: TYPE OF PROGRAM

Type of Program Institute Total
I II TIII 1V \'f

High School 10 10 L 8 3 35
Vocational School 3 3 - 2 1 9
Community - Junior College - - - 1 2 3
Technical Institute 1 - 2 1 3 7
Fpur-Year Technology | 2 3 1 1 - 7
Teacher Education - - b 3 . 7
Other L1 - - 2 7
Totals | 20 17 11 16 11 75

27
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TABLE 10
PARTICIPANTS: LEVEL OF TRACHING

School Leveiﬁ T Iinsgﬁgutzv v Total
Secondary 13 13 4 10 &4 by
Post Secondary 3 3 3 3 5 17
&eachor Education O 0 &4 3 0 7
Other L 1 0 0 2 7
Totals 20 17 11 16 11 75

28
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did not include quotas for various school levels, the high percent-
age of secondary school teachers selected is believed to be a normal
and desirable outcome because, first, there are more teachers at the
secondary level and, second, education in Fluid Power like other
new technologies should begin in the secondary school.

It is of interest also to note that the introductory program
was so designed as to serve the needs of teachers at all levels, and
that the Fluid Power program was not only multi-institute but multi-

level in concept.

QUALIFICATIONS QF INSTRUCTORS. At the planning conference held in
April in Milwaukee, airectora were given additional caopies of a form,
"Personal Information: Instructors'", and were asked to have these
completed by their instructors and to return them to the Coordinator
prior to the opening of their institutes. A copy of this form ap-
pears in Appendix B, pages 31-35.

Members of the Evaluation Committee representing the Fluid Power
industry and also the Education Committee of the Fluid Power Society,
examined the completed forms for the seven instructors, and made
judgements on each of the five classifications of personal informa-
tion using a sﬁecial form prepared for that puipose which is shown
in Appendix B, page 30. Individual judgements on each instructor
were tpen combined into one evaluation. For the sevén'instructors,
these evaluations are shown in Table 11.

It will be noted that four instructors were judged to be ex-
cellent and three, good; none were rated below good.

The combined judgements of those knowledgeable in Fluid Power
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TABLE 11

EVALUATINN OF TECHNTCAL-PROFESSIONAL

COMPETENCIES OF INSTRUCTORS: SUMMARY

INSTR ;CTOR EVALUATION
1 2__ 3 & 5 _

A X

B X

c X

D X

E X

F X

G X

Code : l. Excellent

2. Good
3. Adequate
L, Acceptable

5. Inadequate for Assignment
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ccnfirmed the original judgements of the Principal Investigator who

earlier had used biographical reports submitted by directors as a

part of their applications for institute¢ programs. Had they been
otherwise, the Coordinator was prepared to discuss changes in in-

stitute personnel with directors.

Not shown in Table 11, is previous participation in Fluid
Power Institutes. It can be reported, however, that of the seven
instructors, three had been participants in previous institutes,

and two had been part of the instructional team of the first insti-

tute in 1964, 1In addition, four of the five directors were partici-
pants in the first institute. These facts are mentioned to sup-

plement the data in Table 1ll.
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CHAPTER IV

SUPFRVISION AND COORDINATTON

The Fluid Power Institutes, a multi-institute program, necessar-
ily requires of the prime contractor two additional services: one,
sub-contracting with sélected institutions to offer institutes and
the accounting of both institutional and prime-contractor costs as
provided in approved budgets; and two, field work consisting of sup-
ervision and coordination to insure that institutional facilities
are adequate, inatructional staffs are competent, individual pro-~
grams are thoroughly and well~-planned, participants meet pre~estab-
lished criteria, institute prograus are well-conducted, directors
collect and submit necessary reports and evaluation data, and stand-
by and immediate assistance is available for any emergency that may
arise.,

Responsibility for details of budgets and accounting was assumed
by the Chief Investigator, Theodore Pearce, and is not included in
this report. Responsibility for supervision and‘coordination was as-
signed to the Institute Coordinator, as described esrlier, whc reported
directly to the Chief In. ‘igator.

The Institute Coordinator, Mr. Fred Lamb, was well~-qualified to
assume those responsibilities: he has a number of years teaching ex-
perience in Fluid Power at ¥lint Community Zcllege in ¥.int, Michigan;
he was a participant in the first Fluid Power Institute in 1964 and sen-
sitive to the needs, interests, and emerging concerns of participants in
such programs; he served as Coordinator of the 1965 Institutes and had
previously visited and was well acquainted with four of the five insti-
tutions; he knew and had previeusly worked with all five directors and

and six of the seven instructors; finally, he was acceptable to the
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directors as a result of the quality of his own participation in the
1964 Institute in which he was rated by participants, using the paired-
comparison technique, in the upper ‘“en percent of a highly-selected
group. |
Accordingly, Mr. Lamb conducted the planning conference with the |
directora as previously described, reviewc, and made various sugges- l
tions for improving instructional vrograms, visited each institution *
and inspected facilities using a checklist, at each institution he
visited and observed selected class meetings, checked and validated
participant selection at each institution, served as consultant unon
the request of the director either in person or by mail or telephone,
followed through and collected from directors the various reports and

evaluation data.

In performing these activities, he was accorded a noticeable con-~
fidence, respect, and continuing friendship of the directors and in-
tructors with whom he worked which can be offered as evidence of the

successful completion of supervisory and coordination responsibilities.

B
¥
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CHAPTER V

EVALUATION
A. OUALTTY OF INSTITUTE PROGRAMS
INSTRUCTIONAL CONTENT. In g multi-institute program, assurance seems

to be needed that the various individual programs inclvded the in-
structional conte *+ as specified; this assurance would be supplemen-
tary to the reviewand apprcval of each instructional program by the
Institute Coordinator as described in Chapter III, and could be ob-
tained from participant performance on written examinations.

Such written examinaticns could also provide some measure of
the quality of instruction if comparable d»ta were avilable, but for
F. 1id Power Institutes no such data existed for the 1966 programs.
Comparison of test data between various institutes could be made but

results would be conditioned by other variables such as the parti-

cipant's previous course work in sciences and, possibly, Engineer-
ing as well as his industrial or military experience, and teaching
experience. TFor this reason, scores on examinations may be noted
but no attempt will be made to use them to describe or compare qual-
| ity of instruction.
t The written examinations used consisted of initial and final
i tests of fifty multiple-response items each. Fifcy-seven items
were those used in the final examination for the 1965 Institutes,
and had been validated by a difference~between~proportions tech-
nique. To obtain a total of 10C times, additional items were pre-
pared and used by the Institute Coordinator in the Spring Term of
1966; these wers then validated by difference between proportions.

All test items were then grouped according to main topic of the

required instructional content, and divided by raniom sampling in-
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to two parts of fifty itemsc each. One of the parts was chosen by

a flip of a coin to be the initial examination; the other became
the final examination. Thus, both examinations were comparable in
difficulty, and each sampled all of the main topics in the instruc-
tional ocutline.

Copies of the initial examination were mailed to each institute
director so as to arrive several days before his program was sched~-
uled to start. Directions were to give the examination on the first
day of the program and before any instruction was given, and to re-
turn the examinations uncorrected. 1In the same way, copies of the
final examination were mailed to each director to arrive within the
last two days of his program. For the final examination, directions
were to give the examination after all instruction was completed,
and to return all copies uncorrected.

Using prepared answer keys, the Tnstitute Coordinator corrected
all initial and final examinations. TFor these, the mean scores and
standard deviations for each Institute and for ali Institutes are
shown in Tables 12 and 13.

In examining the mean scores of the inifial examination, it
should be remembered that one of the participant selection criteria
was that the participant is now, or will be in the fall of 1966,
teaching a unit or course in Fluid Power. Mean scores for each
Institute reveal some knowledge of Fluid Power, and range from a
low of 17.5 to a high of 28.8. For all institutes, the mean score
was 26.4 correct or a little more than one-half of the fifty test
items,

For the standard deviation of initial test scores, the range
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TABLE 12

INITIAL TEST DATA

INSTITUTE i NUMBER Sgﬁggl Jitceniees
I 20 28.6 ' 75
T 11 27.3 7k
III | 17 17.5 L7
1V 11 2l.2 a 10.2
v 16 28.8 7.1
—_ALL INSTITUTES 75 26 .4 8.7

1Mean Score is the arithmetical average and is obtained by
adding all scores and then dividing the sum by the number of
such scores. :

2Standard Deviation is a convenient statistical neasure which
describes the spread of scores about the Mean Score. One
standard deviation unit above and below the mean includes ap-
proximately 68% of all scores. Thus, for the Initial Test,
68% of the scores were between 26.4 plus and minus 8,7 or

18 and 35. ‘

36
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wag 4.7 to 10.2; for all participants, the standard deviation was
874

Tt will be noted chat Tnstitute III reported the lowest mean
score -~ 17.5 and the simallest standard deviation == 4.7. The in-
stitution offering this institute is in an area of the United States
which has not been previously served by Fluid Power programs; hence, teach-

ers would have less information than those in'other sections; also,
that lack of information was general among all teachers and not con~
fined to those teaching at any-one level.

On the other hand, the largest standard deviation == 10.2 was
reported for Institute 1V indicating that these participants includ-
ed some who were teaching in post-secondary schools and were quite

A knowledgeable, and others who were planning to introduce a course
in the fall and who knew very littlelabout the subject. It will

be recalled that the Fluid Power Institute was planned as a multi-
level program and the need and desirability for doing so would seem

to be affirmed by the range of mean scores and standard deviationus.

Table 1% lists the mean scores and standard deviétions of fi~-
nal examinations for each institute and for all institutes., It will
be noted that mean scores increased from 26.4 to 43.4 on a S0-item
examination, ana that the spread of scores as indicated by the
standard deviation decreased from 8.7 to 4.5. Thus, it is evident
that participants' knowledge of Fluid Power was increased, and that
the mulci-level program is feasible as indicated by the decrease of
almost one-half in the standard deviation. While these figures are

somewhat impressive and may reveal the high quality of instruction

and laboratory work, there are no data available which could be used
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TABLE 13

FINAL TEST DATA

— T
INSTITUTE NUMBER Sggﬁg Digﬁﬂﬁﬁﬁﬁ
1 20 40.30 1.34
I 11 4k .30 6.20
11 17 - 34,35 6.12
Iv 11 38.36 5.50
v 16 43,25 3,50
ALL INSTITUTES 75 434 b
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TABLE 14
INDIVIDUAL DIFFERENCES BETWEEN INITIAL AND FINAL

TEST SCORES

INSTITUTE NUMBER Sl(“ggg D?z%f%iﬁ
I 20 13.5 7.1
II 11 10.9 6.4
II1 17 11.0 4.9
v 11 ‘ 16.9 8.5

ALL INSTITUTES 75




4o

for purposes of comparison.

Data reported in Table 14 was obtained by subtracting the score
of the initial examination from that of the final examination for
each participant. It will be noted that the mean difference, or
increase in number correct, for all participants was 12.9 and that
the standard deviation or spread was 6.88. These parameters are
significant at the .95 confidence level.

As pointed out in the discussion of data in Table 13, there
are no other data available which could be used for comparison to
ennable the making of judgements cn quality of the programs. The
test data as reported in Tables 12, 13, and 14 would seem, however,
to confirm that all specified main topics were included in the in-
structional programs as reportcd in the plans of the various institute

directors.

LECTUQE-DEMONSTKATIONS. To obtain a measure of quality of lecture-
demonstrations given by various instructors and guest lecturers at
each of the five institutes, participants were provided with a daily
log to record pertinent information which would be helpful to them
in completing Seminar assignments, and to record their appraisals
of each of the lecture-demonstrations. These were collected by the
institute directors, and later counted, assigned scale values, and
averaged arithmetically. For procedures and forms used, see Appen-
dix B, pages 37, 38, and 39.

Mean appraisals by participants cf the lecture~demonstrations
given by instructors are shown in Table 15, and range from 1.08 to

1.6 with (1) representing "Thorough", and (2)--"Some Questions".

="
1
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The mean appraisal of all instructors by all participants was 1.2.
Mean appraisals of guest-lecturers are shown in Table 16, and
range from 1.0% to 1.2 with a mean for all guest-lecturers of 1l.12.
For both instructors and guest-lecturers, mean appraisals are
shown in Table 17, and range from 1.09 to 1.34 with a mean for all
instruction of 1.20.
From the data thus reported, it is of interest to note that
the quality of classroom performance of instructors parallels the

judgements of their technical and professional competencies as made

earlier by a sub-committee of industrial specialists, and reported
in Table 1l. Surprising, however, was the consistently high apprais-
als of guest-lecturers from industry whose work assignments normal-
ly do not include teaching. It should be pocinted out, however, that
after the 1965 Institutes the directors and Coordinator knew many
industrial personnel and their potential for instruction, and made
good selections.

From a study of participant appraisals of the quality of all

lecture-demonstrations, it can be assumed that the instruction was

thorough and understandable and, as one member of the Evaluation

' Committse said in reviewing the data, "I wish that all college sub-

jects were as well-taught."

) v
e

LABORATORY EXPERIENCES. In addition to the Daily Log for Lecture-
I _ Demonstrations, participants were provided copies of a similar form
for recording and evaluating laboratory experiences. At the end of

each Institute, these were collected, surmarized, and tabulated.

T
N -

I Instructions, Daily log: Laboratory Experiences, and Tally Sheet

may be found in Appendix B, pages 41-44.




TABLE 15

PARTICIPANT APPRAISALS OF
LECTURE-DEMONSTRATIONS: INSTRUCTOR

Institute Sum of Totals Sum of Products Mean Appraisals
I 318 342 1.08
IT 220 264 1.2
ITT Ly2 ' 526 1.2
IV 738 879
v 138 221

TOTAL -~ All
Institutes 1856 2232

CODE ¢
1. Thorough
2. Some Nuestions
2, Not Clear

L2




TABLE 16

PARTICIPANT APPRAISALS OF LECTURE~DEMONSTRATIONS:
GUEST-LECTURERS

Instituts Sum of Totals Sum of Products Mean Appraisals 1

237 246 1.03

IT 202 229 l.1

ITI 211 248 1,2

IV 208 239 1.15

\') 176 200 1,15

TOTAL =-- All
Institutes 1034 1162 1.12
CODE:

1. Thorough
2. Some Questions
3. Not Clear
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TABLE 17 -

PARTICIPANT APPRAISALS OF LECTURE-DEMONSTRATIONS: _ )
INSTRUCTORS AND GUEST-LECTURERS

=4

Institute Sum of Totals Sum of Products Mean Appraisals I,
1 535 588 1.09 L

II 422 493 1.17 g

III 653 vk 1.18 3

IV 946 1185 1.25 ’

v 314 421 1,34 '
TOTAL -- All ﬁ
Institutes 2870 2461 1.20 -

CODE :
1. Thorough
2. Some Questions
3. Not Clear

F
3
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Shown in Table 18 are arithmetic means of participant apprais-
als, nrmber of laboratory experiences, and time spent in hours,

It will be noted that participant mean appraisals of the educational
value of their own laboratory experiences ranged from 1.05 to 1,36
with a mean of 1,16 fer all institutes. Thus, participants evaluated
the selected laboratory experiences provided for them as having high
educational value.

Next, the average number of laboratory experiences per partici-
pant ranged from 7.5 to 19.6 with a mean of 13.5 for all institutes.
A careful re-examination of daily logs revealed that, for Institutes
and IV, participants had ﬁot listed such laboratory work as dis-as-
senbly and assembly of various components but had reported only on
their laboratory experiments in circuitry using training simulators,
A checlk with institute directors later, confirmed that this was true
and that the error was due to a misunderstanding of the intent aud
use of the Daily logs.

Th=n too, the previous information about Fluid Power held by
the various participants varied as shown by scores 'n the initial
examination and reported in Table 12, and institute instructors were
selective in making individual laboratory assignments; thus, if a
participant was already familiar with a particular component, for
example, he was not asked to disassemble and re-assemble one.

For these reasons, the range in average rumber of laboratory
experiences is from a low of 7.5 to a high of 19.6; and for average
nours spent, from 3.4 to 6C.6. Tt will be recalled that in all pro-

grams 50 hours of scheduled time was allotted to laboratory work.

s ik S s me X3




TABLE 18

PARTICIPANT PARTICIPATION AND APPRAISALS

OF LABORATORY EXPERIENCES

s | Bl | T v Boiare | B [
I 235 196 1.2 20 - 196 9.8 676 3,4
| TII 362 | 332 | 1.1 17 332 19.6| 1031 60.6
IV 86 82 | 1.05 11 82 7.5 65
v 321 | 277 | 1.16 16 277 17.3| 353
IT 168 | 124 | 1.36 11 124 11.3) 281
OTAL- T
All In-
stitutes| 1172 1011 | 1.16 75 1011 13.5| 2406

EDUCATIONAL VALUE
1 - High
2 = Some
3 = Little

e ey
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The data, therefore, seems to indicate that laboratory experi-
ences were planned and so assigned as to meet the needs of participants
having a wide range of previous knowledge, and that these experiences

were judged by them to have had high educational value.

PROFESSIONAL SEMINAR. So that a participant would be prepared upon
his return to school to discuss plans for the introduction or expan-
sion of Fluid Power Rducation with his departmental chairman or
princiral, the instructional program of each institute included a
professional seminar in which procedures and techniques were re-
viewed for developing course outlines, selecting texts and refer-
ences, se¢lecting audio~visuals and other instructional aids, iden-
1ifying and specifying needed laboratory facilities, and for planning
a new laboratory or altering an existing one.

Participants were then grouped by type of schonl, and encouraged
to develop the necessary plans. Much of this work was don« during
the evenings and weekends but laboratories were kept open- so that
participants could preview fi ms, examine and evaluate various com-
mercially-produced simulators, and check tool and equipment catalogs.
And, of course, group-study facilities were available at each in-
stitution,

It is believed that the satisfactory comwletion of such planning
is a valid indicator of a successful institute.for the work in-
volved obviously requires high interest in the subject, and a will-
ingness to devote much time und effort over and above the normal
work-study week.

To obtain the information needed for evaluation purposes, copies

e RS R T TR T T T
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of a Daily Log were provided each participant; these were collected
at the end of the institute by the director, and later summarized.
A copy of the Daily Log and directions may be found in Appendix B,
pages 45-47

Number and percentages of seminér assignments completed by par-
ticipants at each institute are shown in Table 19. It will be noted
that one institute encouraged participants to complete four assign-
ments; two institutes, five assignments; and two, six assignments,
In addition, a total of 375 out of a possible 380 assignments were
completed for a pefcentage of 99.

It is admittedly difficult to evaluate the quality of such
planning, and copies of each would be too extensive to include in
this report; copies of those of one institute, however, are shown
in Appendix F as an illustration of the quality of the work com-
pleted. For this purpose, completed assignments were selected from
the same institute for which the instructional program is also in=-
cluded in the Appendix, so that such details as discussion topics
or group activities and time allocations might be examined in more
detail.

It should be pointed out that seminar assignments were consid-
ered veluntary rather than requirements for college credit, and were
suggested to participants as a desirable aid for introducing or ex-
panding programs of Fluid Power in their own schools.

Based upon the high percentage of completion of seminar assign-

ments, then, a conclusion that the seminar experiences were of high

quality would seem to be justified.




TABLE 19

NUMBER AND PERCENTAGES OF
SEMINAR ASSIGNMENTS COMPLETED

Polar B

Number of . .
Assignments - — In;;;tute — - Total
1l
5 :
3 E
{
L 17 ‘ 68
5 19 16 i 175
6 11 11 132
Number of
Participants 20 17 11 16 11 | 75
Percentage
Completed 95 100 100 100 100 999,
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SOCIAL-PROFESSTONAL ACTIVITIES. The program of each institute included ii
planned activities for evenings, Fourth of July, and weekends. A typi- @i
cal program, see Appendix D, included trips to nearby points of histor- .
ical interest, cultural institutions,. and campus activities including ;g
a final luncheon or dinner meeting. Previous experience indicated that
these group activities can build morale, stimulate interest, and en-
gender friendships. Participation which, of course, is voluntary
can be used as one indication of the quality of the institute program.

For reocords, participants were provided copies of a Daily Log. ii
These were collected at the end of the program, and summarized. TFor
copies of directions, Daily Log, and Tally Sheet see Appendix B, }l
pages 48-51,

The percent of participation, and number of activities scheduled EJ

L for each institute are shown in Table 20. The number of activities P
B
scheduled ranged from 3 to 9; for the total program the arithmetic ‘”{

mean was 6.2. Participation ranged from 100 to 61 percent; for the

ez
H s
[ 3

total program, participation was 83.2 percent.

e
I
1 )

In examining the data, it should be remembered that participation

was entirely'voluntary, that some participants lived within commuting ;

distance of the institution and went home on weekends including the

three-day Fourth of July weekend, and that some points of interest had i

been visited previously by participants particularly those who were

graduates of the institution or who lived in or near the immediate

area. With these points considered, the voluntary participation in

L

social=professional activities would seem to indicate that program

quality was maintained at a high level for all of the institutes.




TABLE 26

PERCENT OF PARTICIPATION IN

SOCIAL-PROFESSIONAL ACTIVITIES

i +—
Institute Activities Scheduled P:izzigzazion
I 7 90.5%
II 6 | 1007

IIT 3 84 .9%

Iv 9 76 .0%

v 7 61.0%
1

Total : 31 (Mean 6.2) 83 .2%
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B. COOPERATION OF TNDISTRY

For the purpose of evaluating and reporting, Industry is defined b

as member companies of the National Fluid Power Association, and chap- |

ters and individual members of the Fluid Power Society. 1In introduc-

ing a new technology into schools, the cooperation of industry is :

needed because much of the informational content has not been, as
yet, curriculumized and printed in text books, but can only be obtained ﬂ,‘
from knowledgeable people in the industry and from manuals, techni- f’ﬁ

cal reports, catalogs, and other customer publications.

Then too, the extent of cooperation of industry is believed to ;ﬂ

be one measure of the need for educational programs in the new tech-

.
nology as pointed out in Chapter I. },
For the Fluid Power Tnstitutes, cooperafion of industry was invited u
for five specific services: consultation, field trips, guest lectur-
ers, instructional materials, and Fluid Power Society memberships and
services. Coples of instructions to institute directors and forms

for reporting data are included in Appendix B, pages 44 to 50, |

SUMMER INSTITUTE COMMITTEES. Tn the program planning stage, each in-

,_-ﬁ-,_ﬁ
t

stitute director invited industry personnel. from the immediate area

in which the institution was located, to serve on a Summer Institute
Committee, With the Committee's help, he identified needed and avail-
able teaching aids, laboratory supplies, and hand tools; selected and
made arrangements for field trips; and identified topics for which

guest-lecturers woqld ve advantageous, selected such guest-lecturers,

and scheduled them in the program.
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The numbers of industry personnel involved in these various acti-
vities are shown in Table 21. By institute, the number ranged from
19 to 29, and for all institutes the total was 115 different individ-
“uals.

The time spent on the various activities by industry personnel

is shown in Table 22, TFor individual Linstitutes, total hours ranged
from 68 to 133, and for all institutes the total was 453 hours. 7Tt
should be pointed out that this reported time does not include travel
to and from ths institution and, further, these services were provided
at no cost to the institutes but represent a voluntary cortribui =n
by the individuals themselvea or by the companies for which they work.
No attempt was made to determine the déllar value of this service

but it can be conservatively estimated at between 15 and 20 thousand

dollars.

INSTRUCTIONAL MATERTALS. After institutions were selected, and dur-
ing the planning period, letters were written by the FTducation Commit-~
tee of the Fluid Power Society to various member companies of the Na-
“ional Fluid Power Association inviting them to send various publi-
cations and instructional devices to each of the institutes. Upon
receiving these, institute directors responded with letters of ac-
knowledgement and appreciation, and then tabulated items and numbers
of each on a form prepared for that purpose. This information was

then cecllected from directors, and summarized in Table 23.

By institute, the number of various items ranged from 848 to a
high of 6007; of these, catalogs totalled 3791 with technical reports

a close second with a total of 3427. The totals for all institutes
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were 11,258 or approximately 150 per ﬁarticipanf. These, were of course,
distributed to participants and later became a part of the room library
at the participant's institution.

No attempt was made to obtain the cost of these items but some
instructional devices are known to cost as much as $#60. For the total

contribution of industry, a conservative estimate is $50,000.

FLUID “OWER SOCIﬁTY. Before the end of each of the institutes, the
Fluid Power Society sent guest membership blanks to directors who dis-
tributed these to participants. The locations of the various chapters
were given, chapter programs were briefly described, copies of "Hrdraulics
and Pneumatics" and "Fluid Power International’, monthly publications,
- were shown and examined. Guest membership blanks were then collected
and mailed to the Fluid Power Society which, in turn, sent a member-
ship lapel pin and card to each participant. The particular chapter
preferred by the participant was then notified, and the parficipant
was welcomed by the chapter and sent notices of éll local and nation-
al meetings. o

This was done in recognition of the importance to the teacher and
instructor in a new technology of méintaining close relationships with
industry. |

In summary, the Fluid Power Industry hés actively cooperated in
the multi-institute program by providing consultative services, guest-
lecturers, instructional materials, field experiences,land membershipe
in the technical society; the extent of this cooperation affirms the

previously determined need for educational programs in Fluid Power;

and the monetary value of services and materials provided is approx.

e




imately equal to o
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r in excess of the sums provided by other agencies.




TABLE 21

SUMMER INSTITUTE COMMITTEES

NUMBERS INVOLVED

Number of Members

Activity Total
I IT ITI IV \')
Consultation b 6 7 5 b 26
Field Trips b 6 7 5 b 26
Guest Leclurers 11 11 15 13 1% 63
Tota1<~ - 19 23 29 23 21 115




TABLFE 22

SUMMER INSTITUTE COMMITTEES

TIME SPENT

Activity L Hours Spent Total Hours
I IT ITI IV v
Consultation | 12 25 50 25 12 124
Field Trips 12 18 23 16 8 | 77
Guest Lecturers Li Ll 60 52 52 | 252
Total Hours 68 87 133 - 93 72 | 453




TABLE 23

INSTRUCTTONAL MATERTAL AND TEACHING AIDS

Ttem i ~_ Number Received : Total
I Jg II %_ III k IV _L v
r _
Catalogs 309 2104 295 783 300 3791
Manuals 316 595 121 243 9% 1363
Technical Reports 507 2175 297 383 65 3427
Bulletins | 363 855 154 233 260 - 1865
Instructional ! 109 253 66 144 110 682
Devices |
BoOkS | 25 25 25 28 20 | 125
Totzls | 1629 6007 | 958 1814 848 11,258
{

Number Per

Participant | 150

58
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C. FOLLOW-UP STUDY OF
PARTICIPANTS
INITIAL PLANS. During the last week of each institute program, the
directors distributed to participants copies of a check list: Edu-
cational Plans For Next Year, and of a covering letter from the Tn-

stitute Coordinator which briefly explained the follow=-up study and

asked for the participant's cooperation. A copy of each of these ap~-
pears in Appendix B, pages 59 to 63.

The check list itemized 19 activities which a participant might
choose to do upon his return to his teaching assignment at the end of
the Summer. After participants completed the check lists, directors
collacted them and mailed them to the Coordinator.

Table 24A is a summary of the information thus collected. Acti-
vities are identified by the number of the activity as it appears in
the check list; and the numbers of participants who elected to do each

ac .ivity are revorted for each institute.

The average number of activities selected ranged from 3 to 7/;
for all institutes, the average was 5.

In Table 24B, the activities are described, identified by item
number, and arranged in descending order. The four most frequently
selected plans are of particular interest for they reflect the main
purpose of the institute program which was, of course, to introduce

Fluid Power into educational programs.

PROGRESS REPORT. Near the end of the first semester of the school

year each participant was sent a form for reporting progress of his

educational plans, a covering letter, and a self-addressed and stamped

return envelope. See Appendix B, pages 64 to 67. The progress re-




TABLE 244

EDUCATIONAL PLANS OF PARTICIPANTS
Activity r Inﬁtitute

_ I 1T III TV v

1 L . 11 b 8 7

2 6 L 1 L 5

E 3 - 1 - 1 Z

E L b 8 7 7 9

| 5 - 7 - 3 3

; 6a i 5 3 6 2

t 6b 9 8 7 8 7

| 7 9 10 | 9 11 4

% 8a 3 5 6 2 b4

‘ 8b 1 L . 2 3

9a 1 6 2 b L

9b 2 7 5 2 L

9¢ b4 6 2 1 b

9d 5 10 2 1 2

ge 1 8 2 3 5

9f - - 1 1 1

5 10 5 m 2 2 7

f 11 1 5 - 1 2

i 12 5 1 1 3 1

E OTALS ' 61 110 54 70 77
E Number of

E Participants 20 17 11 16 11

Mean 3.05 5.29 4,91 4,38 | 7.00




TABLE 24B

EDUCATIONAL PLANS OF PARTICIPANTS

ITEM ACTIVITY SELECTED NUMBER
7 Establish professional relationships L3
with a local or nearby chapter of the
Fluid Power Society and participate
in its activities.
6b Prepare a course of study for a new 39
unit or course,
L Add one or more courses to make a cur- 35
riculum in Fluid Power. |
|
1 Introduce a unit of Fluid Power in an 34 |
existing course,
2 Introduce a course in Fluid Power. 20
8a Obtain assistance of local members of 20
the Fluid Power Society as an unofficial
advisory group.
9b Involve the advisory group or committee 20
in selecting laboratory devices, plan-
ning layout of the laboratory.
9d Involve the advisory group or committee 20
in selecting teaching aids.
10 Prepare an evening program for employed
adults.,
Oe Involve the advisory group or committee
in placement of graduates.,
ba Prepare a course of study for an existing
unit or course,
9a Involve the advisory group or committee
in constructing courses of study.
9¢ Involve the advisory group or committee
in selecting instructional materials.
5 Remodel facilities to previde a separate

room, and equip it with laboratory and
demonstration equipment.
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TABLE 24B
Continued

EDUCATINNAL PLANS OF PARTICIPANTS

ITEM ACTIVITY SELECTED NUMBER
12 Other 11
8b Obtain assistance of local members of 10
the Fluid Power Society as an appointed
advisory committee.
11 Work with an education committee to 9
prepare curriculum guides for a city
or state.
3 add one or more courses to make a 5
curriculum in Fluid Power.
9f Involve the advisory group or committee 3

in other activities.
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port was prepared with the name of the participant, and with the ac-
tivities checked that he had originally selected. Thus, the report
required only that the participant indicate what he had accomplished
by placing check marks in one of four columns: Accomplished, Tn Plan-

ning Stage, Scheduled for Next Year, and Dropped.

Since Progress Reports were not requested from guest participants

from Canada and Nigeria, the number of participants from whom reports

were requested was 67, and 47 or 70% responded. Of this number, one
participant reported that he had resigned from hié teaching assignment
and had accepted a position with one of the manufacturers of fluid
power components; another reported that he had been accepted in the
Peace Corps. Two letters were returned for change in address.

From all other reports, information has been summarized in Table
25, It will be noted that of 180 planned activities, 99 or 55% were
reported as accomplished, 44 or 24% were in the planning stage, 25
or 14% had been scheduled for next year, and another 25 or 149 had
been dropped. The total activities reported--193, exceeded the num-
ber planned--180,

While such reports are revealing, comments added by partici-
pants assist in giving meaning to the data. Some of these are:
"Budget of $#40,000 for equipment approved'"; "was a guest speaker at

@ meeting of the Fluid Power Society"; "Surprise! I have a new room

just for Fluid Ppwer"; "No progress. Was appointed supervisor and had
to drop plans for now"; "Not one but three new courses are approveé

as a curriculuir"; "Helping to organize a new chapter of the Fluid
Power Sociefy"; "T have been getting components and cut-aways from

local manufacturers and have my lab equipped."




TABLE 25
EDUCATTONAL PLANS: PROGRESS
In Scheduled
Activity Planned Accomplished Planning For Dropped
Stage Next Year
1 19 10 8 2
2 1k 6 6 | 2 by
3 2 1 1 2
N 19 12 10 0 1 | |
5 8 3 6 1 1
6a, 10 8 3 0 1
€b 20 12 9 2 1
7 17 16 5 3 b
8a 6 3 2 3 2
8b 7 3 L 1 | 0]
9a 6 2 3 1 2
9b 10 b 9 2 2
9¢c 9 6 7 2 0
§d 8 b 6 2 0
| 9e 7 2 7 1 0
of
[ 10 11 5 b ' 1 L
E 11 2
12 5 2 1 0 >
TOTALS 180 99 Lly 25 25
PERCENT , 55.5 24 .4 13.9 15.9

SUMMARY 180 L 193




65

FINAL REPORT. Near the end of the school year, each participant was
sent a form for reporting accomplishments in completing his educational

plans. FEnclosedwas a covering letter, and a self-addressed and stamped

envelope. The final report was prepared with the name of the partici-
pant indicated, and with the activities checked which he had original-
ly selected. Thus, the report was easy to complete and to return.

Of the 68 participants, final reports were rezeived from 65 or 95
percent. Information from these is summarized in Table 26.

Tt will be noted that of 294 as planned activities, 174 or Lb.h
percent were reported as conpleted; 104 or 27.7 percent were still in the
planning stage; 69 or 18.4 percent were scheduled for next year; and
28 or 7.4 vercent had been dropped. The number of activities added to
the original list was 81.

The question might be asked, "How do the percentage of responses
of the 1966 institutes compare with those of 1965?" To make such a
comparison, it would he necessary to exclude those participants in the
1966 institutes who were guests from other countries and those who,
for one reason or another, were not teaching during the 1966-67 school
year so that the two groups would be similar.

With this adjustment, percentages of final r-ports were calculated
and the significance of the difference between these proportions cal-
culated. As may be noted in Table 27, the response for the 1965 insti=-
tutes was 80 percent while that for 1966 was 95 percent. Since the dif-
ference between the two proportions is 2.9 times the standard error
of the difference, there is about one chance in 100 that the difference

is a chance difference due to sampling and is not significant,

Using the same technique, the accomplishments of the participants
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cf the two groups of institutes were also compared. Snown in Table 28

p‘ﬁ:’
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are the number and percentages of activities reported as accomplished,

in the planning stage, scheduled for next year, and dropped. For each

of the four pairs of responses, the standard error of the difference

in proportions was calculated, and the significance of each reported

in terms of probability.

=

It will be noted that the difference in percentages for activities

planned, those accomplished during the year, those in the vlanning

i 1

stage, and those scheduled for next year were significant at the 99

£y ol )
& !

percent confi.ence level. The difference in percentages of planned
activities which were dropped, however, was nct statistically signi- iw
ficant; it is assumed therefore that there was little diffe;ence, if t
any, between the 1965 and 1966 participants in the number ofvplanned if
activities which they dropped.
From a review of the data obtained by follow=-up studies, it will

be noted that the accomplishments of participants in the 1966 institutes
paralleled those in the 1965 institutes and it may be concluded, there-

fore, that the 1965 procedures selected for testing in 1966 were work-

able and productive in achieving the objective of introdﬁcing a new

technology into schools.
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TABLE 26

EDUCATIONAL PLANS: FINAL REWORT
In Scheduled
Activity Planned Accomplished Planning For Dropped
Stage Next Year
1 32 19 6 6 2
2 25 17 2 L b
3 6 b b 2 0
b 32 17 11 6 2
5 8 8 I 4 0
6a 9 | 21 2 0 0
6h 39 28 8 8 0
7 33 ' 21 9 6 2
8a 9 L b 6 2
8b 8 b l 2 0
Oa 13 0 6 b 6
9b 8 L l 2 0
9¢ 13 0 6 L 6
9d 17 13 11 2 0
Oe 9 2 9 0 0
9f 2 o) 0 0 2
10 17 6 6 11 0
11 6 0 L 2 0
12 8 6 L 0 2
Totals 294 174 104 69 28
Percent L6 .4 27 .7 18,4 7
Summary 294 375




TABLE 27

COMPARISON OF RESPONSES FROM 1965 AND 1966

INSTITUTE PARTICIPANTS

Institutes Participants g:gzitzd g:gpgz:z
1965 167 134 .80
1966 68* 65 .95
Totals - 235 199 .85
95% - 80% = 15% S.F. = 5.13
l = [} ]
—- A 2:9  or _373  probability
513 100

* Seven participants from Canada and Nigeria
are not included in this summary.,




TABLE 28

COMPARISONS OF ACCOMPLISHMENTS OF 1965 AND 1966

INSTITUTE PARTICIPANTS

Accom= In Scheduled
. Planning For Dropped
plished Stage Next Year
. No, Per No. Per No. Per No. Per
Institutes Cent Cent cent Cent
1965 303 U6 230 35 68 10 55 8
1966 174 46,4 104 27.7 69 18.4 28 7.k4
Difference + bt -7.3 +8 4 -.6
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CHAPTER VI

CONCLUSTONS AND RECOMMENDATIONS

From an examination of the observations and data reported, it can
be concluded that the multiple summer institute program is an effective
device for introducing ar emerging téchnology into education by serv-
ing four necessary functions: 1) identification and organization for
teaching purposes the instructional content and materials of the new
technologys; 2) selection of appropriate and necessary laboratory exper-
iences, and the design of laboratory facilities; 3) initial preparation
of teachers and instructors; 4) provision for continuing contacts with
the cooperating industry by teachers and instructors which is obviously
necessary in an emerging technology.

It is not a device, however, for curriculum research leading to
the publication of instructional materials and to the design and con-
struction or evaluation of laboratory devices including training sim-
ulators. It is belizved that these activities wiil follow the intro-
duction of the new technology, and should be left to other agencies
or to textbook writers and publishers, and school supply organizations.,

The multi-institute program, in comparison with a series of single
instituvtes having the same objective, provides the coordination of
services and personnel needed to introduce a new technology, facili-
tates the cooperation ¢f industry, and reduces administrative costs.,

The planning and administration of such a program can be done
effectively by the technical society representing the technology.

The Fluid Power Institutes,'which were conceived as pilot pro-
grams and experimental in nature, provided instruction only in Basic

Theory and Applications and hence appropriate for teachers at both
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the secondary and post-secondary levels. It should not be inferred,
however, that a technology car be introduced by offering one basic
program. Needed also are programs of specific training for jobs with-
in the technology. For Fluid Power, these are installation of compo~
nents; service and maintenance; and design, testing and trouble-shooting
circuitry, and other jobs performed by the technician. For Fluid Power,
at least two additional multi-institute programs are required.

Then too, it should be remembered that the multi-institute pro-

gram is in-service in nature, and provides preparation only for those

now teaching. Needed to provide a continuing supply of teachers is

a program for teacher education. Th. - could be accomplished by plan-

ning each multi-institute program as multi-level, establishing different
criteria for selection of teacher educators, and require participation
in each of the multi-institute programs to be offered, But in intro-
ducing new technologies, time is a factor which has high priority, and
preparation of teachers takes from four to six years after programs
are initiated and laboratories built.

To minimize delay in introducing programs in teacher education,
a separate program is needed. This could be planned as a fellowship
program excending over a period of one academic year and limited to
faculty members from institutions offering both teacher education and

technology programs. This stipulation is suggested because of ad-

ministrative problems anticipated in justifying space and lahoratory

facilities, which for Fluid Power is estimated at 480,000 and which

will have neceéssary but limited use during the school week unless the
institution can also offer two or four year technology programs. It
should be remembered that Fluid Power or any other technology is only

one of a group of spebializations within an Industrial Education or
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Vocatioral Education major, and numbers in each are not large. For
such a teacher education program, representation and committments should
be no less than twenty-five institutions.

For both the multi-institute program and the teacher education
fellowship program, three practices are believed to be central to their
effectiveness and success. One, a committment by the school to intro-
duce or improve an instructional program in the new technology, includ-
ing the necessary laboratories, should be required as one criteria
for participation. There is little justification for the expenditure
of funds to develop program capabilities of teachers for schools which
have little if any interest in introducing or developing the program
in the first place.

Two, the amount of participant support and allowances for depend-
ents and travel, made available for other institutes and fellowships
must be n;ovided for those planned to introduce a new technology.

This was not done for the 1966 Fluid Power institutes because funds

were not availavle due to a reduction in Congressional appropriations
for Vocational Education, and participation was limited. In Industrial-
Vocational Education, teachers are men most of whom have families t»
supvort and must work during the summer months. Without such income,
and for institute programs lacking funds for support and allowances,
they are effectively barred from participation.

Three, the follow-up study should be expanded and the results used
to evaluate the effectiveness of multi-institutes and fellowships.
Provisions for follow-up studies are not common and in some published
guide lines follow~up studies are‘excluded. But if a multi-institute
and fellowship program have as their aim to introduce a new technology,

then the only valid measure of their effectiveness and success is the
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number of new programs introduced, those expanded, and the numbers of
students tnereby served. Those who object to follow-up studies raise
doubts of the validity of the purpose of their institute programs by
implying that there are no observable results or that the results are
of little consequence. A follow-up study, in addition to its rather
obvious purpose, also validates the announced objectives of the insti=~

tute or fellowship program.

SUGGESTED PROCEDURES FOR PLANNING
AND CONDUCTING MULTIPLE SUMMER
INS.ITUTES PROGRAMS

The procedures which proved to be successful in the first Fluid
Power Institute in 1964 were selected and used agair in the 1965 In-

stitutes supplemented by others previously untried. From all of these,

the most promising were selected for testing in the 1966 Tnstitutes.
In the preceding chapters, these various activities and approaches

have been described, and the effectiveness of each, as contributing

to the total succezs of the institutes, has been appraised. As a group,
these selected procedures for introducing a new technology into schools
by means of a multi-institute program constitute the conclusions and

recommendations of this pilot study.

1. Select staff members as soon as possible, and assign responsibi-

litites. A minimum of three are needed; one for administration,

I

} and two for planning and coordination. Dividing these different
E responsibilities is advantageous because of the amount of detail
:

in.each,

2. Invite institutions known as having an interest, and those which

may possibly be interested, to apply for an institute using a form

(.




prepared for that purpose. Needed information includes previous
institute experience of the director; technical and professional
qualifications of the instructors; laboratory, lecture-demonstra-
tion, and group study facilities; living accomodations; potential
field trips and other pertinent industrial resources; and, of
course, budget.

Next, make a tentative selection of institutions using the
information above as criteriaj; include geographical area to be
served., For minimum coverage, experience has shown that a mini-
mum of ten institutes are needed.

Before final selection is made, arrange for tie¢ osurdinator
to visit each institution to inspect facilities us.gy a check
list, and to meet with the tentative director and instructors.
Invite the cooperation of industry by mail or at scheduled meet-
ings. Describe the program and its objectives, and indicate the
nature of assistance or service needed such as: 1local advisory
comnittees, guest-lecturers, field trips, possible customer train-
+ng programs, instructional material and teaching aids.

Through the appropriate technical societies, arrange guest
memterships for participants and their identification with local
or nearby chapters,

Plan the entire program as a unit so that institute programs,
cooperation of industry, coordination, evaluation, final report
and a follow-up study will be coordinated, and so that each person

will know his own responsibilities and how these are inter-related

to those of others.
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5 In planning for institute programs, include instruction and lab-
oratory experiences, professional seminar, and social-professional
experiences. For planning, outline informational content and
specify seminar topics and assignments; establish guide lines and
minimum time allocations for each phase of the program. Reccmmend

the use of an advisory committee. Include provisions for early

staff review and approval of each institute program.

6. For participant selection, establish criteria, design and dupli-
cate application forms, and select publicity media. If the insti-
tute program is basic and introductory, participants may be se-
lected from various educational levels, high school tu teacher
education., But if the institute program is designed to prepare
instructors for a particular group of work assignments, select
participants from corresponding school vrograms. In either case,
include those in teacher education so that a supply of needed in-
structors can be made available later as needed.

0f major importance is the requirement that the participant
is now teaching a unit or course in the new technology, or is ex-
pected to do so in the next school year; Tnformation from fol-
low-up studies suggests the obvious desirability of requiring
also, an appropriate committment from the school administrator
covering curriculum space or time, and budgec for instructional
materials and laboratory equipment.

Direct applicants to mail their forms to the institution near-

est to tlem., Give the institute director authority to screen
and to select participants, and request periodic reports from

him.
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d.

9.

10,

| 11.

Conduct a planning meeting with institute directors. Provide copies
of comprehensive plans and review everyone's responsibilities.

Study guide lines for institute programs and set dates for sub-
mitting checking~copies of programs. Cover all details of program
operation, discuss any potential problems and examine alternate

solutions, answer questions and provide any help needed.

Provide services of the coordinator by telephone or personal visit
according to the nature of the service required or the problem
encountered. Arrange for at least one visit to each iunstitution

during the program by one of the three staff members.

At the end of the institutes, conduct a summary meeting with direc~
tors and staff. Schedule a report from each director on his in-

stitute, request and collect suggestions and recommendations.,

As part of the planning for institute evaluations, include an
initial and final test, and participant-kept daily records and
evaluations. Summaries of data thus obtained are of value to the
institute director in making an ‘assessment of thevquality of his
own program, and in determining final grades of his participants.

Specify that these s:mmaries be included in the director's report.

In the final report, include institute objectives, guide lines
for program content, time allocations, institutions selected and
institute dates, names of directors and instructors, names and
addresses of participants; assess the quality of the total in-
stitute program using summaries of examination scores and parti-
c¢ipant evaluations of instruction, laboratory work, seminar, and

social-professional activities; assess the cooperation of industry
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using summaries cf numbers of consultants and guest- lecturers,
numbers and kinds of instructional aias and materials contri-

buted, and number of guest-memberships in technical societies.

Fvaluate the program using data obtained from a follow-up study
providing for participant plans, and later progress and final re-
ports. Summarize numbers of new and revised instructional pro-
grams, numbers of students served, improved and new laboratory
facilities, and resulting technical and professional activities
of participants. Compare achievement with estimates of existing

needs, and make appropriate recommendations.
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i P. O. Box 49  THIENSVILLL. WISCONSIN CH. 2.2010
October 28, 1965 ADDRESS REPLY TO:

IMPORTANT NOTICE . . . ACTION REQUESTED BY NOVEMBER 15

To: Colleges and Universities Which Have Expressed Interest in Holding a
Summer Institute on Fluid Power Education in 1966

Re: Application for Support of Institutes

During the summer of 1965, the Office of Health, Education, and Welfare,
under the provisions of the Vocational Education Act of 1963 granted some
$234,000 to the Flvid Power Society in Support of Summer Institutes on Fluid
Power Education. The Society subcontracted with five universities for seven
institutes involving a total of 168 participants.

Participants were teachers of vocational and industrial education in high
schools, vocational schools, and technical institutes. Purposes of the
Institutes were to provide participants with a background on fluid power
technology which would aid them in establishing and offering courses or
units of existing courses inveolving fluid power. Please see the attached
abstract of the 1965 program for further background.

Shortly aftcr November 15, the Society will request funds from the Office |
of Education to support additional institutes in 1966. We have reaso. to |
believe that your institution would be interested in sponsoring an irsti-
tute, and we invite you to submit an application. Please use the en.losed
application forms. Fill them out, retain one for your files, and send the
other to the Society Headquarters.

Please follow these basic assumptions:
There should be between 175 and 210 hours of class and laboratory work.

The Director should plan on three weeks fvll time prior to, and follow-
ing, the actual datzs of the Institute, for planning and follow-up.

The major part of the instruction should be the responsibility of the
instructor. Guest Lecturers may be used to supplement instruction.

The college or university making application has adequate classroom
and laboratory space for a fluid power program, and will invest in a
substantial part of the necessary teaching demonstration devices and
laboratory equipment. '

Number of Participarits should be limited to 16 per full-time instructor.

Institutes should be no less than 5 weeks and no more than 6 weeks in
1ength . '
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Should the Office of Education give tentative approval to this project, we
~nall so notify you and work out the firm budget and contract with your
institution. Meanwhile, we shall appreciate receiving your application. If
you have any questions, please call me -- Area 414/242-2010 or 354-7050.

Theodore Pearce
Executive Vice President

TP:1
Enc.
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APPLICATION FOR 1966 SUMMER INSTITUTES ON
FLUID POWER EDUCATION

College or University:

Address:

Street & No.

City State Zip Code
Submitted by: Name Title
Phone: Area Number Ext.
Contract Officer: Name Titlie
Phone: Area Number Ext.

Proposed Staff, Full Time

Director: Name Title

Instructor: Name Title

(Please attach a biographical report showing technical and professional
competencies)

Secretary: Name

Facilities

Please describe present facilities for lecture, for laboratory work in fluid
power, and for group study

Number of Participants Anticipated:




Page 2

Living Accommodations

Please describe dormitory facilities, campus parking, and food service, together
with costs of each. ,

o
§

Social-Prpfessional Activities

What field trips can be made to observe fluid power applications? Describe
facilities and opportunities for social and recreational activicies.

' 1s there a local chapter of the Fluid Power Society near the campus? If so, what
chapter is it?

College Credit Graduate: hours. Undergraduate:




Page 3

Tuition: Out~-of-State Resident
Graduate $ $
Undergraduate

Starting Date V Closing Date

Tentative Budget:

Salaries, FICA, etc. $

Telephone & Telegraph

Office Supplies

Field Trips (bus, etc.)

Staff Travel

Guest Lecturer Expense

Miscellaneous

Subtotal $
Overhead (20% of Subtotal) $ .
TOTAL EXPENSE $

NOTE: Support of participants (stipend). Participant travel, educational
materials and other expenses tc be determined later, and should not be
included in the tentative budget.

Remarks:

RETURN THIS FORM PRIOCR TO NOVEABER 15, 1965, TO THE FLUID POWER SOCIETY, P. O.
BOX 49 THIENSVILLE, WISCONSIN 53092
PHONE AREA 414/242-2010




1966 FLUID POWER INSTITUTES

PROGRAM PLANNING, COORDINATION,
AND EVALUATION

-00o0 -

April 15, 1966

THE FLUID POWER SOCIETY

Thiensville, Wisconsin
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PREFACE

This report is a comprehensive plan for the 1966 Summer Institute. As such, it will {
be useful to Institute Directors in planning programs, to the Institute Coordinator in |
assisting the Directors to make maximum use of resources and previous exper .ence,
and to the Evaluation Committee in reviewing the data collected and summarized.

Comprehensive planning of this sort is new to the Fluid Power Institute Program.
Circumstances leading to funding of the 1965 Institutes were such as to leave little
time for planning. But this year with both time and previous experience, we have
been able to do the planning necessary and thereby coordinate the efforts of all who
will be engaged in the total program.

This year we were hopeful that the Institute Program could be expanded, but the num-
ber of Institutes had to be reduced to five because. of budget limitations and previous
commitments for other institute programs. This may bc an advantage, nowever, for
working with a smaller number of programs should enable us to do a better jub, and
to test more thoroughly some of the techniques believed to be useful in introducing
any new technology into school programs.

Of the five institutions which will offer Summer Institutes in 1966, two have not had
sponsored institutes in Fluid Power before. But the staff of these have all participated
in Summer Institutes, and are knowledgeable and enthusiastic,

‘Thorough planning and highly-competent staff should result in programs which are
highly successful. In your work, the Fluid Power Society will always be ready to
assist you in any way.

Theodore Pearce
Executive Vice President
The Fluid Power Society

Frederick Lamb
Institute Coordinator

Gerald B. Baysinger
Director of Evaluation
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Instructor: Frank L. Mackin U
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INTRODUCTION 12

This report was prepared for the use of the Institute Coordinator and Directors,
and for members of the Evaluation Committee. (onten: is an extension of the
brief descriptions of program, coordination, and evaluation approved in the con~
tract with the Office of Education, and includes guidelines for all planning, coor-
dination, and evaliiation except those concerned with administration and budget.

In this form, the report also serves as a communication device: the Evaluation
Committee will be informed of the details of the various Institute Programs, and
the Directors will know of the responsibilities of the Evaluation Committee, It
is expected that the work of both will thereby be more meaningful,

It should be kept in mind that the Fluid Power Institute is a pilot-experimental
program rather than a research project. This requiresg that we devise and
try-out, and keep records of how our plans worked in practice., We do not have
funds and a larger number of institutes which would permit testing various tech-
niques both individually and in combination with others. As a result, we must
supplement data we obtain with judgment based upon experience,

Important in achieving the objectives of the pilot-experimental program are
thorough planning of what is to be done and accurate reporting of what was
done. This report is intended as an aid in these endeavors, and details should
not be considered as final but always subject to change and improvement,
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PHYSICAL FACILITIES

Important to the success of an Institute on Fluid Power are the nature and quality

of living accommodations and food service provided for participants; and ‘adequate
classroom, laboratory, and group-study facilities including provisions for typing
and duplicating, These physical facilities will vary from institution to institution,

of course; and conceivably some institutions may not have all of the needed facilities
available, but could make other arrangements or make satisfactory adjustments if
they were informed early of what was needed. Then too, previous experience gained
from the 1965 Summer Institutes should be helpful in assisting institutions which
will conduct Institutes.

Accordingly, five checklists have been de'reloped for the use of the Institute Coor-
dinator. It is intended that he will visit each of the institutions as soon as such
trips can be scheduled and, with the Institute Director, visit and inspect the physical
facilities recording his observations on the checklists. Any problems which he
might identify, he will discuss with the Director, explore possible solutions and
select one or more which may be workable, Previous to the opening of the Institute,
he will check progress with the Director. For minor problems, he might do this

by telephone or correspondence, but a major problem may require him to make a
second visit to the Institution.

As a result of this activitr, adequacy of physical facilities at each of the Institutions
will be maximized,

The adequacy of physical facilities will be made a part of the evaluation; this will
be reported by institution and summarized for all institutions.
‘Table 1

ADEQUACY OF PHYSICAL FACILITIES: INSTITUTE I

Evaluation
1 2 3 4 5

Facility

1. Living Accommodations
2. Food Service

3. Lecture-Demonstration
4, Laboratory

5. Group Study

Overall Evaluation




e SRR Gl el O WS R 5

Code: 1 - Excellent 14
2 - Good
3 - Adequate
4 - Acceptable
5 - Some Problems

Table 2

ADEQUACY OF PHYSICAL FACILITIES: INSTITUTE II

Evaluation
1 | 2 3 4 5

Facility

Living Accommodations
Food Service
Lecture-Demonstration
Laboratory

Group Study

Overall Evaluation

Table 3

ADEQUACY OF PHYSICAL FACILITIES: INSTITUTE III

Evaluation

Facility 1 5 3 7} 5

5.

Living Accommodations
Food Service |
Lecture-Demonstration
Laboratqry

Group Study

Overall Evaluation




15
Code: 1 - Excellent
2 - Good
3 - Adequate
4 - Acceptable
5 -~ Some Problems

Table 4

ADEQUACY OF PHYSICAL FACILITIES: INSTITUTE IV

Evaluation
1 2 3 4

Facility

[ ]

i

1. Living Accommodations
2. Food Service

3. Lecture-Demonstration
4, Laboratory

5. Group Study

Overall Evaluation ]L

Table 5

ADEQUACY OF PHYSICAL FACILITIES: INSTITUTE V

Evaluation
1 2 3 4 5

Facility

1. Living Accommodations

2. Food Service

3. Lecture-Demonstration
4, Laboratory

' 5. Group Study

Overall Evaluation
— . ... .. "\
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Table 6

ADEQUACY OF PHYSICAL FACILITIES: SUMMARY

Frequency

Facility

Living Accommodations
2. Food Service

3. Lecture-Demonstration
4, ILaboratory

5. Group Study

Overall Frequency

L
IL

Code: 1 - Excellent
2 - Good
3 - Acequate
4 - Acceptable
5 - Some Problems

In addition, the evaluation will include a report by the Institute Coordinator on each
of the problems encountered and resolved,

16




1966 FLUID POWER INSTITUTES

PHYSICAL FACILITIES CHECKLIST

~-00o0 -

INSTITUTION:

DATE:

PRELIMINARY FINAL

OBSERVER:

17




1. Living Accommodations 18

Item ' Yes | No

1. Maid Service
2. Clothes Storage
3. Toilet

a., Private

b. Group

4, Bath
a., Private

b. Group

5. Telephone

a., Room

b. Corridor

c. Building

Mail-Message Service

Study Facilities

Television

Radio
10. Air Conditioning

(Vo3 I <IN BN B I o]

11, Distance to Classroom
a, Walking distance

b. Transportation needed

i 12, Parking
a. Free
b. Charge

c. None available

Excellent

Good

Adequate
Acceptable
Some Problems

General Evaluation:

Ol O DN

Recommendations:
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9. Food Service 19

Item Yes No

.. Meals Provided : }

a, Breakfast
b. Lunch (]

c. Dinner

2. Service Available

a. Weekdays only
Seven-days ﬂ

3. Menu Choice |
a. Daily Specials only -
b. A la carte | J

4, Air Conditioning

5. Distance from Dormitory

a. Walking distance ' U

b, Transportation needed

6. Distance from Classroom .
a. Walking distance ”

b. Trjansportation needed

Excellent

[
Good }1 ]
Adequate b
]

General Evaluation:
Acceptable
Some Problems

O WO N

Recommendations:




3. Lecture-Demonstiration Facilities

Item

—

—— i

1. Seating-Work Space

a, Tablet-Arm chairs
b. Chairs and tables
2. Chalkboard

3. Projected-Picture Facilities

a. Projection screen

b. Overhead projector

c. Slide-Film strip projector

d. Motion picture projector

4, Adequaie Space for Demonstration Equipment

5. Rocm Library
a. Shelving for manuals, text and reference books

b. Check-out provisions

6. Air Conditioning

7. Coffee Breaks
a, Vending machine

b. Coffeeurn; coffee service

Excellent B
. Good
General Evaluation: Adequate 0l
Acceptable O
O

Some Problems -

O WO DN =

Recommendations:




™

4, Laboratory Facilities 2

Item

Yes No

-1

Assembly-Disassembly of Components

a. Bench space

b. Storage of components and cut-aways
c. Hand tools

(1) Types needed
(2) Adequarte number of each

(3) Tool panel or racks for storage

2. Tests and Experiments with Components and Circuits
a. Equipment
(1) Capital

(2) Electromatic

(3) Technical Equipment‘
(4) Vega
(5) Custom-built
(6)
(7)
b. Hand tools
(1) Types needed

(2) Adequate number of each

(3) Tool panel or racks for storage

c. Safety equipment
(1) Face shields or goggles

(2) Oily waste cans

(3) Aprons or coats
d. Supplies
(1) Oil
(2) Wiping cloths
3. Ai_r' Conditioning

= — —_— e —— - ———— i ——— ——

Excellent

Good

Adequrte
Acceptable
Some Problems

General Evaluation:

G W N

Comments:




5. Group Study Facilities

—
———

1. Location of Facilities

Item

a. Dormitory

b. Classroom
c. Library
d. Other
2. Availability
a. Evenings
b. Weekends
3. Typing and Duplicating

a. Services are provided without charge

b. Tiquipment provided for participant use

c. Equipment available for participant use

Excellent

Good

Adequate
Acceptable
Some Problems

General Evaluation:

00000

Ol o WO DN =

Comments:
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PROGRAM

As developed over the past two summers, the Institute Program is conceived as
consit cing of three groups of activities: an instructional program, professional
seminar, and social-professional activities, To obtain best results, the three
groups of activities should be conceived as a whole, each should be thoroughly
planned in advance, and copies should be given to participants, But the same
program will not be suitable for each institution: laboratory experiments w.ll
vary according to the available equipment, availability of guest-lecturers will
vary, and the kind and number of field trips can only be planned on a local basis.
Thus, each institution will be asked to plan its own program,

At the Spring meeting of Directors, guidelines will be presented and discussed,
and each Director will be asked to submit a working copy of his program.,

The Institute Coordinator will review the program submitted, make suggestions
based upon his experiences the previous summer, and return it to the Director
who, in turn, will make the suggested changes and duplicate the necessary copies,
Timing, of course, will be critical. Accordingly, a time schedule for program
development will be established with the Directors at the Spring meeting:

Working copy due

Working copy returned

Final copy due

GUIDELINES

Content: Instructional Progzam

Fluid Power includes both Hydraulics and Pneumatics; the instructional topics,
therefore, will include both.,

Each program should cover the following topics:

Hydraulics - Pneumatics
Basic Laws ‘ Basic Laws
Language: Symhols, Terms - Language: Symbols, Term
Fluids Conditioners -
Fluid Conditioners F. R. L.
Pumps Valves
Pressure~Control Valves ~ Actuators
Flow-Control Valves Conductors
Actuators and Motors Circu:ts
Boosters and Accumulators
Conductors

Circuits

23
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Content: Professional Seminar 24

It is intended that the Institute Program will be of maximum assistance to the parti-
cipant when he returns to his teaching assignment. He will acquire the skills and
knowledge by participating in the instructional program; plans for improvement or
introduction of Fluid Power he will make with the assistance of others in the Seminar,

SUGGESTED ACTIVITIES

1. Group participants by school level: high school, vocational, community college
and technical institute, four years college, teacher education.

2. Meet with all groups two evenings each week: arrange for groups to meet in-
dividually, two other evenings per week.

3. With each group:

a.

b.

f.

Develop an outline for a course in Fluid Power
Review and select texts
Review and select films

Review and select laboratory equipment, tools, supplies, safety
equipment

Develop a laboratory layout for:
(1) an existing shop or room, or
(2) a new room

Assemble and pack catalogs, manuals, etc. .

4., For each group, require bound copies of a report: two for each member, and
one for the Institute:

a,

‘b.

c.

Course outline
Text, films, equipment lists: vendors, costs

Laboratory layout (individual)

Time Allocation

The number of contact hours should total 190 clock hours, and ke distributed as
shown in the following schedule:

- 16 -




Leecture-Demonstration

Hydraulics --=-~=====---- 60

Pneumatics ====-=~==c-u- 40
Laboratory Work ---- -==cecccacan-- 50
Field Trips--===-=--c-cmmmcaccaua- 16
Seminar ------cemmcmcccccmcc—aae. 924
Social-Professional ~====cc-cccuu-- Open

|
[Allocations shown should be considered minimal; the Director may add hours if he
wishes to do so. In any case, the working copy submitted by the Director should

include a time allocation report.
l
- Format
For review purposes, and because there is merit in using the same format for pro-

grams since copies will be included in the final report, Directors will be asked to
following the guidelines suggested.

(Cover Page)

(Name of Institution)
FLUID POWER INSTITUTE

(Beginning Date - Closing Date)

Director:

Instructor:

For the daily program of activities and events, show the date, and starting and
closing time for each activity.

For a lecture-demonstration, list the instructional topic, and *21e text or reference
study assignment,

For a guest-lecturer, list the topic, show his name, position, and company, and
list the study assignment,

For laboratory work, indicate the names of one or more activities and/or experi-
ments that participants will be assigned to do.

For seminar, list topics for discussion, and show assignments,

For field trips, give name of company to be visited, address, and leaving time.

25




) For social-professional activities, list the activitv, and give location, cost if any, 26
and other necessary details.

EVA LUATION

Program planning is one of the activities which determine the quality of the Institute
Program. Of concern are content of the instructional program and time allocation
for various activities. The procedures described will assure that, for each Institute,
the p: gram will be planned in advance, that it will make provisions for a specified
instructional program and for such field trips and social-professional activities as
may be desirable and available, and that a time allocation for each has been made to
assure a balanced program.

The final report, then, will include a description of the program-planning procedure,
and a copy of each program including time allocations.

III

PARTICIPANTS

Eligibility

Fluid Power Institutes are intended for those who are now teaching, or who will be
teaching during the coming school year, a program in Fluid Power. To be accepted
as a participant, therefore, the appiicant is required to present the necessary cre-
dentials which may be in the form of a statement or letter signed by his superior,
Application is made to the Institution, and the Director of the Fluid Power Institute
is empowered to accept or reject the application,

For those whom he accepts, he should have supporting evidence of their eligibility,
This will be affirmed by the Institute Coordinator who, upon visiting the Institution,
will inspect the records of each participant and make a written report to the Con-
tractor - The Fluid Power Society.

(Participant Eligibility Certification)

Mr. Theodore Pearce

The Fluid Power Society

P. O. Box 49

Thiensville, Wisconsin 53092

Dear Mr. Pearce:

On (date) I visited (Institution), and inspected the credentials of the participants.
Of the (number) accepted in the program, (number) meet requirements established
for eligibility.

Sincerely yours,

Form 2-66 Institute Coordinator

- 18 -
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Reports 27

During the first week of the Institute, the Director is requested to report the foilowing

B information:

1. Name of participants
2. Name of schools, school addresses
3. Type of school

Reparting will be done using a standard format to assure uniformity.

REPORT I
Institution: _ Director:
PARTICIPANTS
Form 3-66
Name of Participant School School Address
®
REPORT II
2 Institution: Director:
PARTICIPANTS: TYPE OF PROGRAM
Form 4-66
' Type of Program Number of Participants

High School
Vocational School
Community-Junior College
Technical Institute
Four-Year Technology

- Teacher Education

Other:
REPORT III
Institution: Diractor:
PARTICIPANTS BY STATES
Form 5-66

State Number of Participants
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In the final report, participant date will be summarized in three tables: 28
Table 7 ‘

PARTICIPANTS, SCHOOLS AND SCHOOL ADDRESSES

Institute Name of Participant School School Address

-—

Table 8

PARTICIPANTS: TYPE OF PROGRAM OR SCHGOL LEVEL

Program

Number of Participants

High School

Vocational School
Cornmunity-Junior Coliege
. Technical Institute
Four-Year Technology
Teacher Education

%

Table 9

PARTICIPANTS: GEOGRAPHICAL AREA

State Number of Participants

|
I

- 20 -
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QUALIFICATIONS OF INSTRUCTOCRS

Each Institute will be staffed by a Director and one or more instructors, While the
Director is responsible for the total program, the instructors have the particular
responsibility for lecture~-demonstrations, laboratory work and seminar meetings,
Accordingly, the extent of their technical and professional competencies is within
the concern of program evaluation, '

- Of course, the Director or each Institute will have obtained the services of his instruc-
tors previous to an evaluation, and will have employed the best obtainable, All of this
has been reported earlier ta the Fluid Power Society which, in turn, has approved the
selection informally by contracting with the Institution for a summer institute. Yet,
evaluation of the program should include an evaluation of the instructional staff.

It is suggested, therefore, that the instruments and procedures used for the 1965
Summer Institutes be repeated.

Accordingly, the Institute Directors will be given copies of the form, ''Personal
Information: Instructor, ' and asked to have them cormpleted and returned prior to

the opening date of the Institute. These will be assembied by the Institute Coordina-
tor, and presented to the Evaluation Committee who, in turn, will study the infor-
mation, and make a judgment of competency using the form prepared for that purpose:
"Evaluation of Technical-Professional Compétencies, "

In the final report, identities of instructors thus evaluated will not be indicated. The
forms and procedures will be described, however, and the evaluations will be sum-
marized,

- 21 -
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EVALUATION OF TECHNICAL-PROFESSIONAL
COMPETENCIES OF INSTRUCTORS

Name

Ferm T7-66
Item ‘ Adequate Acceptable Doubtful

Formal Education

Informal Education

Teaching Experience

Industrial Experience

Professional -Technical Activities

P Ty
Evaluation: O 1. Excellent
] 2. Good |
B 3. Adequate "
4, Acceptable
B 5. Inadequate for the assignment

Sub-Committee:

Date: .

- 929 - %
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Torm 6-66

FLUID POWER SOCIETY

}

PERSONAL INFORMATION: INSTRUCTOR

Name

Last First

Position or Title

Institution

Address | iw,‘
Street and Number ' ‘ AR

City State Code ?

A. FORMAL EDUCATION

r
&

1. Institution Degree Date

i

fﬁ
L
t X

;
I 2. Technical Courses in Fluid Power L]
Course Hours {f

3. Related Technical Courses

Course Hours




4. Related Science and Mathematics 32

Course ' Hours

5. Plant Training Programs and Internships

Company Weeks Year

B. INFORMAL PROGRAMS: (Please list any conferences or meetings on Fluid Power
which you have attended, books which you have read and studied, and other
informal educational experiences in Fluid Power.)

- 24 -
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D. INDUSTRIAL EXPERIENCE'

dJob Ccmpany Dates

C. TEACHING EXPERIENCE
Subjects Grade
Institution or School Taught Level Year
|
|
|
|
|
I

1

Indicate any work assignment which included operation, service, maintenance,
installation, or design of fluid power systems or components by circling the
name of the job.

- 25 -
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E. PROFESSIONAL-TECHNICAL ACTIVITIES: (Please List)

1. Participation in Fluid Power Society chapter Programs:

2. Preparation of instructional material in Fluid Power:

3. Preparation of magazine articles:

4, Participation in state and national meetings:

Em e e e

- 26 -




Table 10 35 !

EVALUATION OF TECHNICAL-PROFESSIONAL | Q
COMPETENCIES OF INSTRUCTORS: SUMMARY + Y

Instructor Evaluation

S ; i
Code 1. Excellent ‘ i
2. Good :
3. Adequate P
4. Acceptable
5. Inadequate for the Assignment

v

QUALITY OF INSTITUTE PROGRAMS

Instructional Content

The purpose of the instructional program is to acquaint the participant with the know- i
ledge and information which he will need to teach a basic course in Fluid Power.
What the participant has learned at the end of the Institute is a measure of the quality
of the instructional program and reflects the quality and thoroughness of planning
and preparation, and the technical and professional competencies and performance

of the instructor and guest-lecturers. What the participant has learned, of course,
can be determined by an examination. But since participants will have some know-

ledge previous to participation in the Institute, both an initial and final examination
will be needed.

The test items in the examination used in the 1965 Institutes have been studied and

57 were found to discriminate positively. These will be divided into two equsl groups
thus forming a core of tested questions for the initial and the final examinations.

The Institute Coordinator will then construct additional items so that the two tests

will sample information in each of the instructional topics as listed under content:
Instructional Program, Page 15.

Examinations xill then be used experimentally with students at Wayne State Univer-
sity and Flint Junior Cc nmunity College. For both forms of the examination, an
item analysis will be made using differences in percentages. Items which do not
discriminate positively will be discarded.




Revised examinations will then be duplicated. Copies of the initial examination will 36

be mailed to each Director with directions for giving the examination which must be

scheduled, of course, before any instruction is given.

Copies of the final examina-

tions will be mailed to each Director later to arrive during the last few days of the

Institute so as to eliminate the possibility of inadvertently teaching to the examination.

!

Examinations will be corrected by staff personnel working under the direction of the
Institute Coordinator,

Next, the means of the initial and final examinations for each Institute will be com-
pared and any differesnce will be tested for significance using the F ratio at the . 95

level. Finally, the data for all Institutes will be summarized in a table in which the
Institutes are listed in rank order according to the amount of the difference between
the initial and final examination scores.

In addition, the means of initial and final rescored examinations for all Institute par-
ticipants will be calculated and compared as before.

DIFFERENCES BETWEEN MEAN SCORES OF
INITIAL AND FINAL EXA MINA TIONS

Table 11

Institute Rank .Mean Scores — Difference
Final Initial
1
2
3
4
5
TOTAL |
P ———— e

- 928 -




Lecture~Demonstrations 3

Participants are all teachers, of course and, as teachers, they have two concerns at
lecture-demonstrations: one, to acquire the informatinn presented and to develop the
understandings needed; and two, to appraise the effectiveness of the presentation for
guidance in their own teaching, What they have or have not learned will be revealed

by the final examination but, as an aid in appraising lecture-demonstrations, a daily
log will be provided.

Copies will be provided each participant who will keep them in his notebook, For
each lecture-demonstration, the participant will enter the date and the name of the
topic; check the teaching aids used, if any; indicate whether the lesson had been
presented by the instructor or guest lecturer; and finally, indicate the extent of his
understanding of the information presented. From time to time, the insiructor will
remind participants to make their Daily Log entries. These will be of particular
value to participants as they work on their Seminar assignments., Aware of the dual
purpose of lecturc-demonstrations, the instructor will, as teacher-educators say,
professionalize the instruction,

The Daily Log has yet another value in that it can be used to reveal participant opinion
regarding the quality of instruction, Accordingly, the Director will be asked to
collect all Daily Logs, and mail them to tne Institute Coordinator.

Using the Tally Sheet, office staff will record ihe participant's appraisal of his own
understanding for each of the lecture-demonstrations, and indicate whether the les-
son was presented by the instructor or a guest-lecturer,

For all participants, various appraisals will be totaled, and then multiplied by a
scale value. The sums of all the totals divided by the sums of the products will
represent an appraisal of all the lecture~demonstrations for each of the various
Institutes.

These will be summarized in Table 12 which will show participants' appraisal for
each Institute, and for all Institutes.
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. Sum of Sum of Mean
Institute Totals Products Aprcraisal

— T T

II

ITL

IV

v

TOTAL - ALL ‘
INSTITUTES

40
Table 12
PARTICIPANT APPRAISALS OF LECTURE-DEMONSTRATIONS
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Laboratorz_]_ij_iperiences

For many teachers in Industrial Education, a subject or course has traditionally con-
sisted of manipulative work and related instruction in a ratio of about 3 to 1. This
additional time has been required so that students could deveiop the many manipula-
tive skills. But in new technologies, the ratio is reversed; thare are only a few
manipulative skills to be developed and emphasis is required on the informational
content,

The purposes of laboratory work in Fluid Power are to actualize concepts and re-
inforce understanding by providing first~-hand experiences with cornponents and cir-
cuitry. To assist participants in forming new concepts of laboratory work and for
organizing and teaching new courses in this technology, they will be asked to appraise
the educational value of each laboratory experience provided.

It is expected that such appraisals will be of great value to each participant as he
works on his Seminar assignments,

A record for this purpose has been devised, and follows the form of the Daily Log
for lecture-demonstrations. Copies will be provided each participant who will keep
them in his notebook.

The Daily Log for laboratory experiences provides for recording the date, name of
the activity on experiment, laboratory equipment used, time spent, an appraisal of
the educational value of the experience, and the instructor's initials indicating that
the activity or experiment was successfully completed. In this form, the Daily Log
will gserve three purposes: one, assist the participant in completing his Seminar
assignments; two, serve as a record of completed laboratory work, and thus, use-
ful to the instructor in determining final grades for participants; and three, as an
evaluation of the Institute Program.

Accordingly, the Directrr will be asked to collect the Daily Log for each of the par-
ticipants at the end of the program, and to send these to the Institute Coordirator.
Under his direction, office staff will tally appraisals, number of experiences com-
pleted, and hours spent. With this done, they will calculate the average appraisal
for the Institute, the average number of experiences completed per participant, and
the average number of hours spent per participant.

These data will then be entered in Table 13, and averages calculated for the total
Institute Program.
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TALLY SHEET: LABORATORY EXPERIENCES 43

Institute
Form 11-66 -
ﬁ
Participant Educational Value Number of | gours ]
High Some Little_ Experiences |
1 T — ']
2 v
3 :
: |
5
6 ,
: |
2 ;
9 piw

TOTALS

NUMBER OF
PARTICIPANTS

MEAN
SCALE VALUE 1 2 3
PRODUCT

SUM OF PRODUCTS

SUM OF TOTALS
MEAN
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Professional Seminar

Experience indicates that group study, informal discussions, and joint-planning for
introduction or improvement of Fluid Power in schools contributes to the success
of the Institute: participant morale is higher, attitude is anticipatory and enthusias-

tic, frendships develop, and the assignments are completed with quality at a high level.

Important are planning for regulariy scheduled meetings, and provisions for group
study.

The quality of the Seminar program is obviously difficult to assess; probably, the
satisfactory completion of the suggested assignments is a valid criterion for this
will require considerable interest in Fluid Power education, a willingness to devote
much time and effort to do the necessary planning, and a sharing with others of ideas
and responsibilities. Thus, if assignments were well-done and complete, it could
be assumed that Seminar experiences were of high quality. On the other hand, if
assignments were done in a careless fashion or if not all participants completec the
assignments, then the quality of the Seminar could be described as low.

To obtain the information needed for evaluation purposes, a Daily Log has been de-
signed, Copies will be made available to each Director, and these inay be kept by
the participant in his notebook. The Daily Log has been designed so that it will be
useful also to the instructor for determining final grades.

At the end of the Institute, the Director will collect the Daily Log from each parti-
cipant, and send them to the Institute Coordinator. Office staff will total and tabu-
late the data to show number and percentage of assignments completed and approved
for each Institute and for all Institutes.
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Table 14

NUMBER AND PERCENT OF

SEMINAR ASSIGNMENTS COMPLETED ]

Total Assignments Institute N r

: nstitutes P

Compilieted I - v o
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2 -

3 .

4 g

5 4

Total ]
Participants
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Social-Professional Activities

At each Institution, the majority of participants will be visiting the area for the first
time and will enjoy historical sites and other nearby attractions which could be visited
on week ends, These plus field trips, campus activities, and a final luncheon or din-
ner will all have been planned in advance and included in the program.,

Like the Seminar, social-professional activities can build morale, stimulate high
interest, and engender friendships. Thus, participation which is voluntary can be
used as one of the measures o. program quality.

To obtain information for evaluation purpores, copies of a Daily Log will be provided
each participant who may keep them in his notebook. In the Log, the participant will

list the date and the activity, and briefly record his impressicas of degree of interest,
thoroughness of arrangements, and the educational values of the activity.

Since the participant will probably not take his notebook with him: when he participates
in these activites, the instructor will need to remind pe -‘icipants to make their Log
entries at the next meeting of the group.

At the end of the program, the Director will collect the Daily Log of each partici-
pant, and send these to the Institute Coordinator, The office staff will tally these
on the sheet provided for that purpose, and calculate the percentage of participation,
These data will then be summarized in Table 15 to show the percent of participation
for each Institute and for all Institutes.
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TALLY SHEET

SOCIAL-PROFESSIONAL ACTIVITIES

Institute

Form 14-66

Activities Number

Scheduled Participating Col. 1 x Col. 2

1

2

10

11

12

13

14

TOTAL

Activities Scheduled x Number of Participants

Percentage of Participation

- 42 -~
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Table 15

PERCENT OF PARTICIPATION IN
SOCIAL-PROFESSIONAL ACTIVITIES

Srente Kyl
I1
IT1
IV
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COOPERATION OF INDUSTRY

For the purposes of evaluating and reporting, Industry is defined as consisting of
member companies of the National Fluid Power Association, and chapters and mem-
bers of the Fluid Power Society, Cooperation of Industry will be sought for the fol-
lowing services and materials:

1. Summer Institute Committees

a. Serve as consultant to Institute staff in selection of teaching aids,
laboratory supplies, hand tools; and in the planning and layout of
the laboratory.

b. Suggest field trips and assist in making arrangements if requested.
c. Serve as guest lecturers on selected instructional topics.
2. Instructional Materials and Teaching Aids

The Education Committee of the Fluid Power Society will write to member
companies of the National Fluid Power Association suggesting that cut-
away models, manuals, catalogs, and other available teaching aids be
shipped to the Institutions. For each of these, name of Director, name of
Institution, address, and number of participants will be included in the
letters.

3. Memberships in The Fluid Power Society

Each participant will be given a guest membership in the Fluid Power Society
which will identify him with a local chapter of that organization, and he will.
receive monthly a copy of Hydraulics and Pneumatics, the Industry's tech-
nical and professional publication.

In addition, he will be assisted by the Fluid Power Society in obtaining an
internship with a component manufacturer or an enrollment in one of several
customer-training schools. If the participant is interested in obtaining such
additional training, either in the Summer of 1966 or later when the need for
supplementary training becomes more evident, he will need only to write to
the Fluid Power Society. Since this service to members who are teachers
and instructors is a part of the Society's program, and since the need for
additional training may not develop until the participant himself has intro-
cuced or expanded his Fluid Power program which may take several years,
the enumeration of such requests and placements will not be made a part of
the report on the Cooperation of Industry.

To report and summarize the Cooperation of the Fluid Power Industry, the following
reports, procedures, and forms will be used.

- 44 -
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REPORT IV

Institution Director

Simmer Institute Committee

A. Membership;

Na.ne Mailing Address

B. Activity and Time Spent:

Consultation hours

Assist with Field Trips | hours

Form 15-66 L)
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Report IV provides for reporting the names and mailing addresses of the members cf
the Summer Institute Committee, and the hours which they spent in consulting with
the Institute Director and in assisting with field trips.

Report V provides for reporting the names, topics, and mailing address of the
Guest-Lecturers,

Report VI provides for reporting instructional materizls and teaching aids received:
name or description of the materials, number of pieces, and name of company and

mailing address. The Institute Director will be asked to write a letter of acknow~ R
ledgement for each shipment. Report VI also provides space to indicate that such a §
letter was written,
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The Directors will be asked to complete their repor:s and send them to the Institute
Coordinator at the end of the program so that the information may be summarized.
For this purpose, three tables will be used.

Table 16

SUMMER INSTITUTE COMMITTEES: NUMBERS INVOLVED

Activity

Consultation
Field Trips

Guest Lecturers

Number of Members

n_] m

Total

Table 17

SUMMER INSTITUTE COMMITTEES: TIME SPENT

Activity

Consultation
Field Trips

Guest Lecturers

Hours Spent

II III IV

Vv Total

— —
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Table 18

INSTRUCTIONAL MATERIAL AND TEACHING AIDS

Number Received

Item
I II ITI IV A" Total
Catalogs
Manuals

Totals
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VII

FOLLOW-UP STUDY OF PARTICIPANTS

Procedures and reports used in follow-up of participants in the 1965 Summer Institutes
worked well; with a few minor changes they should prove equally effective in evaluating
the 1966 Summer Institutes.

The first of these ig a letter from the Insiitute Coordinator which explains in brief
the purpose of the Follow~Up Study, identifies him as the person who will write
later for a progress report and a final report, and gives a few simple directions
for completing the Check List.

The second is the Check List itself. Two copies will be provided each participant
so that he may keep one copy for his own records. The other copy will be collected
by the instructor during the last week of the Institute, and sent to the Institute Co-
ordinator,

Directors will be asked to check these copies for complete names, schools, and
addresses; and, equally important, to Obtain a completed Check List from each
 narticipant,

The information reported by these Check Lists will be summarized in tabular formh
for the final report.




FLUID POWER SOCIETY @

P. O, Box 49 THIENSVILLE. WISCONSIN 53092 242~ 2010

ADDRESS REPLY TO:

Dear Institute Member:

Hopefully, you have enjoyed the fellowship of others, learmned a great
deal about fluid power, and tentatlvely formed plans for using your new |
knowledge.

The real success of the program, of 2ourse, is best measured by what
you do as a result of participating in this Summer's Institute. And
this information will be helpful in planning other programs next year..

You can help by doing three relativzly simple things. One, examine
the list of activities suggested, and check those which you want to
undertake and can do; two, in Noverber, we'll send you a progress
“report form to fill out and return; and three, we'll send you a final
report form in June.

Your cooperation will be greatly appreciated.
Very truly yours,

Fred Lamb, Coordinator
Fluid Power Institutes

- 52 -




Form 18-G6

Name

CHECK LIST 61
EDUCATIONAL PLANS I'OR NEXT YEAR

School :

First  Last

School
Address:

Number and Street

7.

[1s.

9.

City State Code
SUGGESTED ACTIVITIES
(Please check one or more)
Introduce a unit of Fluid Power in an existing course
J.atroduce a course in Fluid Power |
Add one or more courses to make a curriculum in Fluid Power.

Add laboratory.and demonstration devices to an existing laboratory
or shop.

Remodel facilities to provide a separate room, and equip it with
laboratory demonstration equipment

Prepare a course of study for:

a. An existing unit or course

:[::]'b. A new unit or course

Establish professicnal relationships with a local or neaxody
chapter of the Fluid Power Society, and participate in its
activities.

Obtain assistance of local members of the Fluid Power Society as:

a. An un-official advisory group

[::]:b. An appointed advisory committee

Involve the advisory group or committee in:

[Ja. Constructing courses of study

[]b. Seiecting laboratory devices, planning layout of the
laboratory

c. Selecting instructional materials

d. Selecting teaching aids

e. Placement of graduates

- 53 -
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9. (Continued)

f. Other

10. Prepare an evening program for employed adults.

11. Work with an education committee to prepare curriculum guides for a
city or state.

[__J12. Other

Institution Attended

{ Date
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In Iiovember, a brief letter will be prepared and mailed with a copy of the Progress
Report, to each participant. The Progress Report will be prepared to show the
participant's name, and the activities will be checked which he had selected earlier,
Some participants will not respond to the first request for a progress report, and
to these a second mailing will be made. Thus, an attempt will be made to obtain

a report from ewuch participant.

Data showing progress will be reported in tabular form, and described verbally.
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Dear Participant:
I hope you received the form mailed to all participants of the 1965 Summer
Institutes in Fluid Power.

In case you did not receive one, T am including another form and return
envelope for your convenience.

It is most importan® that we receive the data requested for the follow-
up study which will become part of the final report of the U. S. Office
of Education.

Would you please take a few minutes to fill out and return this form
now?

Thank you for your cooperation.

Frederick W. Lamb.
Coordinator

FWL:I
Enc. (2)
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Table 20

EDUCATIONAL PLANS: PROGRESS

~ In Scheduled
Activity | Planned | Accomplished | Planning for Dropped
Stage |Next Year

P e ot e e s e = S —— e o el —— = = = e = =




In June of 1967, a Progress Report and covering letter will be mailed to each par-.
ticipant as before, and attempts will be made to obtain 100 percent response.
From these, data will be tabulated and described verbally,
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In Scheduled
tivity fPlanned|Accomplished | Planning for Dropped
Stage Next Year

1

2

3

4

5

6a

6b

7

8a
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Table 21
EDUCATIONAL: PLANS: FINAL REPORT
Ac
| 8b
|
9a
9
9¢c

9d

Oe

of

10

11

12

Totals "




VIII

RECOMMENDED PREPARATION AND QUALIFICATIONS OF
INSTRUCTORS OF FLUID POWER

With the development of Fluid Power programs in four-year colleges which prepare
teachers of Industrial Education; there is a need for working guidelines suggesting
content of technical courseg; pre-requisite courses in Science and Mathematics;
co-requisite courses in such areas as Drafting, Manufacturing Processes, Electronics;
for providing and evaluating learning experiences in internships and customer-

training programs; and others. Such guideiines would be of immediate assistance

to colleges preparing and certifying teachers, and to Boards of Education and officers
of community colieges and technical institutes which employ teachers.

To obtain the guidelines needed, it is proposed that the services of William Wolansky
be used, an instructor in Wayne's Summer Institute and a doctoral student who has

a strong interest in Fluid Power education. Previously, Mr. Wolansky requested a
modest sum of money from the fluid Power Society to work on the teacher education
problem which was approved.

During the Spring and Surnmer terms, Mr., Wolansky can, using interview and ques-
tionnaire techniques, assemble and organize the information needed. At the October
meeting of the Evaluation Committee and Institute Directors, he would present checking
copies of his preliminary work for review, committee deliberation, and action,

Fortunately, for this purpose, those attending the October meeting include represen-
tatives of teacher education, Fluid Power education, State boards of education, and
city directors of Vocational Education; all are familiar with Fluid Power and highly
competent to serve as a special committee on curriculum guidelines.,

The guidelines with additions, deletions, and alternations will be included in the
final report.

IX

SUGGESTED PROCEDURE FOR INTRODUCING
A NEW TECHNOLOGY INTO EDUCATION

As previously stated, the Fluid Power Institute Program is a pilot-experimental
program and, as such, its trials and errors successes and failures, should pro-
vide guidance to the Office of Education as it is faced with the problem of intro-
ducing other emerging technologies into education. In fact, this is the rationale
for the expenditure of Federal funds allocated to the program.

To accomplish this objective, the records will need to be examined and experiences
reported. This will be done by the administrative staff during the Summer and early

Fall, and working copies of this report will be made available to the Evaluation Com-
mittee at the October meeting.

It is intended that the report will be so prepared that it could be lifted from the final
report and reproduced as a separate document.
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A,
B.
A.

B
C.
D

’ F &

G.

A,
B.
C.

D.

V. Evaluation

X
SUCTHESTED OUTLINE
1966 Fluid Power Institute

FINAL REPORT

I. Description cf the Problem

Emergence of New Technologies

Role of Industry

C. Summer Institute Programs

II. Planning for Fluid Power Institutes

The Administrative and Coordinating A‘gency
Preparation of a Proposal

Selection of Institutions

Selection and Appointment of Personnel

1. Staff

2. Evaluation Committee

Preparation of Comprehensive Plans
Publicity Media

Planning Conferences

ITI. Preparation for Fluid Power Programs

Physical Facilities
Program
Participants

Qualifications of Instructors

IV. Supervision and Coordination

71




A. Quality of Institute Programs

1. Instructional Content

2. Lecture-Demonstrations

3. Leworatory Experiences

4. Professional Seminar

5. Social-Professional Activities
B. Cooperation of Industry
C. Follow-Up Study of Participants

VI. Suggested Procedures for Planning and Conducting Summer Institute
Programs

APPENDIX

A, Recommended Preparation and Qualifications of Instructors of Fluid Power

B. Suggested Procedures for Introducing a New Technology Into Education
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APPENDIX C

y >
. P. O. Box 49 THIENSVILLE. WISCONSIN 53092 242~ 2010
4

ADDRESS REPLY TO:

7:

College of
ANNOUNCEMENT Your Choice

1966 SUMMER INSTITUTES ON FLUID POWER

California State College, Los Angeles
Bradley University

Hampton Institute

Trenton State College

Wayne State University

Program: Basic “heory and applications of fluid power; laboratory work;
field trips; instructional materials seminar; social and pro-
fessional activities.

Eligibility: Now teaching, or will in September, fluid power in high school,
vocational school, apprentice program, technical institute, com-
munity college, teacher education; did not attend a 1965
Institute on Fluid Power.

College Credit: Optional; Graduate or Undergraduate.

Living
Accommodations: Dormitory Facilities and food service on or near campus.

Reimbursement: Travel allowance, 4¢ per mile: Maximum, $16.00. Livirg Expenses,
based on college housing and boarding rates.

Sponsored by: Office of Education, H. E. W.
The Fluid Power Society
(Under provisions of the Vocational Education Act of 1963)

Program Requirements:

The Fluid Power Institute is of short duration and intensive. Classroom laboratory
work, and field trips require mornings and afternoons. Individual and group study,
discussions, and planning of instructional programs and laboratory facilities
require most evenings during the week. Social-professional activivies are planned
for weekends.

While you will find the program highly useful and interesting, there is little time
for other activities or responsibilities such as the family, other pursuits, or
commuting daily to campus.

To accomplish the purposes of the Institute and to give you maximum technical and
professional help, it is necessary that you live on or near the campus, and that
you do not bring your family with you - as desirable as this may be. It is under-
stood, in submitting this application, that you accept these conditions.
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SUGGESTIONS

1. After completing the application form, check each numbered item again to make
sure that you have provided the information needed.

2. To certify that you are eligible to participate, obtain approval and signature
of an appropriate school official such as the principal, director, or dean.

3. Mail your application immediately to the Director nf the Instituie at the college
you wish to attend, not to the Society. Use airmail. The number of participants
is limited and there will be many more applications than places. Applications
will be processed by the Institution, therefore, in the order they are received.

4. The Director of the Institute will notify you when he receives your application,
and inform you of the decision made.

MAILING ADDRESSES

Ray Fausel

Director, Fluid Power Institute
California State College

5151 State College Drive .
Los Angeles, California 90032

Billy D. Hayes

Director, Fluid Power Institute
Bradley University

1502 W. Bradley Avenue

Peoria, Illinois 61606

John L. Frank

Director, Fluid Power Institute
Hampton Institute

Hampton, Virginia 23368

Vincent Dresser

Director, Fluid Power Institute
Trenton State College

Trenton, New Jersey (8625

Gerald Baysinger

Director, Fluid Power Institute
Wayne State University

Detroit, Michigan 48202




1966 rLUID POWER INSTITUTES

APPLICATION

Date

Name

Last First _ Middle
Telephone ‘

Home School Area

Home Address

Number and Street

City State Zip Code

Scheol

School Address

Number and Street

City State Zip Code
Eligibility:

The applicant whose .iame appears above is now teaching, or will be in September,
fluid power (hydraulics and pneumatics).

Signed

Position
(Supervisor, Principal, Dean, etc.)

Institute Preference: (Please check one)

California State College, Los Angeles: 8/1/66 to 9/2/66
Bradley University: 6/13/66 to 7/15/66
Hampton Institute: 6/20/66 to 7/23/66

Trenton State College: 6/27/66 to 7/29/66

IRIRRIEL

Wayne State University: 6/27/66 to 8/3/66

(OVER)
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75b |
9. College Credit Desired: (Please check one) | - {_
/[ / None /"] Post Degree N
— _ |
/[ /  Undergraduate / /  Graduate
i
10. Admission Requirements: (Please check one) .
o
/ /  No college credit desired \
/ / I have been admitted to the institution checked above , | i
. L
/ / I have been admitted to the graduate school of the institution %
checked above -
| “ 1]
/ / I have not attended this instituion before. Please send me an L
application. | ‘ |
i
i
Signed — ﬁ‘:)
Applicant ZLj
|

Iy ——
=
SN




APPENDIX D

Wayne State University
College of gducation

Department of Industrial Education

PROGRAM

FLUID POWER INSTITUTE

Director: Gerald Baysinger

Instructors:. William F. Gayde
William D. Wolansky

Summer, 1966
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TECHNICAL CONTENT

Text: Hedges, Charles S. Industrial Fluid Power Vol, I,

Dallas, Texas: Womack Machine Supply Co., 1965.

Primary Reference: Henke, Russell W. Closing the Loop.

Cleveland, Ohio: Huebner Publications.Inc., 1966.

UNITS OF INSTRUCTION

Monday, June 27

8:00 -

9:00 Opening Remarks by William F. Gayde,
Instructor

9:00 = 12:00 Introduction tu Fluid Power, Max F.

1:00 -

Covert, Supervisor Training Section,
Salaried Personnel and Training Depart-
ment, Ford Motor Company

Review Course Outline

Begin Discussion of Basic Laws of
Hydraulics

L :00 Discussion of Basic Laws of Hydraulics
Demonstration of Force-Pressure Relationships
Demonstration of GPM-Speed Relationships

Tuesday, June 28

8:00 - 12:00 Discussion of Basic Laws of Hydraulics

1:00 -

L:00 Fittings, Pipe, Hose, Tube, and Fluids

Read: Hedges, pp. 17-25 and p. 35
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Wednesday, June 29

8:00 = 12:00 Fluid Conditioners, Guest Lecturer,
Laboratory

Mr. Tom McMaster, General Sales Manager,
Rosaen Filter Company

Filter, Strainers, Heat Exchangers, etc.
1:00 = 4:00 Hydraulic Symbols and Terms

Read: Hedges, pp. 139-143 also
pp. 163-165

Examine Types of Filters and Strainers,
Laboratory
Thursday, June 30
8:00 - 12:00 Hydraulic Symbols and Terms
1:00 - L4:00 Field Trip to Ford Rouge Plant
Review designated terms in Glossary
of Terms
Friday, July 1
8:00 - 12:00 Introduction to Pumps

1:00 = 4:00 Gear Pumpsz and Vane Pumps
Double Pumps and Two=-Stage Pumps

Read: Hedges, pp. 115=135

Tuesday, July 5,
8:00 - 12:00 Piston Pumps

1:00 = 4:00 ¥lick Reedy Engineering Aids
Presentation: Air Hydraulic Cylinders

Read: Henke, pp. 20-32
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Wednesday, July 6

8:00 - 12:00

1:00 = L4:00

Thursday, July 7
8:00 - 12:00

1:00 - 4:00

Friday, July 8
8:00 - 12:00

1:00 = 4:00

Monday, July 11
8:00 - 12:00

1:00 = L4:00

Tuesday, July 12
8:00 - 12:00

1:00 = 4:00

6:00

Flick Reedy Engineering Aids
Presentation: Air-Qil Devices

Hydraulic Cylinders
Demonstration: Cylinders

Relief Valves, Laboratory

Field Trip, Sterling Plant, Ford Motor

Company

Read: Hedges, pp. 60=-84

Directional Valves
Single Circuits, Laboratory

Read: Hedges, pp. 84-101

Flow Control Valves
Flow Control Circuits, Laboratory

Read: Hedges, pp. 4l=47

Pressure Controls
Pressure Controls, Laboratory
Read: Hedges, p. 75

Flick Reedy Bus: Demonstrations,
Pneumatics and Air-0Oil Devices

o R AR L, G AR EE D
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Wednesday, July 13
Vickeps Hydrauliés School
8:30 Welcome and Introduction
8:45 Movie, "Hidden Giant"

9:15 - 12:00 Demonstration Laboratory
l. Cavitation
2. Aeration
3¢« Pump Volumetric Efficiency

Activities
Vane Pump Assembly and Disassembly
Functional Test of Assembled Unit

1:00 Pressure Controls
l. Simple Relief Valve
2. Compound Relief Valve
(a) Venting Relief Valve
(b) Two-Pressure System

3

00 Pressure Controls
Pressure-Reducing Valve

L :00 pemonstration, Laboratory
l. Relief-Valve Operation
2. Pressure-Reducing Valve Operation

Activity
Valve Assembly and Disassembly

Thursday, July 14
Vickers Hydraulic School

8:30 Pressure Controls, "R" Valve
l. Relief~Valve Application
2. Sequence Application
5« Unloading Application
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11:00 - 12:00 Laboratory
Circuitry Duildup i}
1:00 Laboratory, Continued -
3200 =~ 5:00 Pressure Controls, 'R" Valve !
1, Counterbalance Application
2. BRrake Application ;r
L{
Friday, July 15
Vickers Hydraulic School La
8:30 Servo Valves '
l, Types .
2. Operation
e
10:45 Demonstration, Laboratory «j]
. e
11:45 - 12:15 Travel to ARE Center .
1:00 Plant Tour []
3:00 Return to School [1
}
3:45 - 5:00 High Pressure Sequence Circuits “
Monday, July 18 []
8:00 ~ 12:0L Boosters and Accumulators 'T;
km,
1:00 - 4:00 Construction and Use of Boosters, ’
Laboratory FI
Read: Hedges, pp. 151-158 L
| §
Tuesday, July 19 bed
8:00 - 12:00 Basic Laws of Pneumatics 77
o
1:00 - 4:00 Basic Laws of Pneumatics, Laboratory
Discussion of Symbols and Terms . iy
Read: Hedges, pp. 4l-43 -t




Wednesday, July 20
8:00 -~ 12:00 Compressors and Receivers

1:00 ~ 4:00 Filters, Lubricators, and Regulators

Read: Hedges, pp. 1l43-150

Thursday, July 21
8:00 ~ 12:00 Pneumatic Devices
1:00 ~ L4:00 Pneumatic Actuators, Laboratory

Read: Hedges, pp. 37=-39

Friday, July 22
8:00 - 12:00 Pneumatic Valves
1:00 -~ 4:00 Field Trip, F. Joseph Lamb Company

Read: Hedges, pp. 103-106

Monday, July 25
8:00 - 12:00 Pneumatic Valves
1:00 - L4:00 Disassembly and Assembly of Pneumatic
Valves, Laboratory
Tuesday, July 26
8:00 ~ 12:00 Pneumatic Valves
1:00 = L4:00 Guest Lecturer

i Mr. Colley, Colley and Schlee Inc.,
Fluidic Developments

Wednesday, July 27

8:00 ~ 4:00 Pneumatic Circuits
Guest Lecturer
James Neff, Vice President, Mac Valve
Company
Review: Hedges, pp. 103-106
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FLUID POWER SEMINAR . B
Summer, 1966 -
. ?7 |
Objectives -y
Develop ability to crifically examine and establish i]
realistic objectives for a specific level of instruction
in fluid power.
Become familiar with content analysis and job analysis i}
as techniques for deriving curriculum content in a tech- k
nical area such as fluid power. -
]
To gain first hand experience in reviewing, analyzing, hJ
developing, selecting, and astructuring needed outlines, .
audio-visuals, and other instructional materials., r}
Toemis’
To become familiar with recent and appropriate instructional
resources available to the imnstructor in fluid pover, []
Organization .
1. Participants will be grouped by school level; high J
school; vocational school; technical institute and :
community college; and four year college, n
2. Participants will meet Monday and Friday, 7:00 to
9:00 peme Groups will meet two other evenings per 1
week by arrangement. !

3. FEach of the four groups will be responsible for:

o
(a) Deve” p an outline for a course in fluid power, [j
(b) Select ~nd review a text.
(¢c) Select &nd review films,
(d) Fxamine, evaluate, and select laboratory equipment,
tools, supplies, and safety equipment.
(e) Develop a laboratory layout for:

(1) An existing shop or room or

(2) A new room.
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(f) pevelop an article for publication in one
0of the professional journals including:

Equipment needed,

Cost of equipment and tools,
Laboratory layout,

Qualifizations of the instructor,
Instructional materials, and
Sources of such materials.

Ik, Fach group will provide one bound copy of the report
to WSU, and two copies for each member in the group.

Report should include:
(a) Course outline.,

(b) Text, films, equipment lists, vendors, costs.
(¢) Laboratory layout (individual).

Units_of Instruction

Monday, June 27

7:00 = 9:00 Review course outline.

Preparing objectives for fluid power
s instruction.

Assignment: Read Mager. Chapters 1l-4.
Make a trial run in preparing objec-

tives for your specific level of
instruction.

Wednesday, June 29

7:00 - 8:00 Discuss objectives and finalize these
within each group

3:00 = 9:00 Analysis Technique.
Job analysis.
Content analysis.

Assignment: Read Fryklund, Chapter 1
and Chapter 10.

Begin to review available outlines,
text and reference materials.




8:30 - 9:00

Wednesday, July
6:30 - 8:15

8:15 = 9:00

Monday, July 25

6:30 - 8:00

8:00 - 9:00

Wednesday, July

6:30 - 8:00

8:00 - 9:00

I:MC LR Tt U TSRS TROSESIAT TS T T T = i e
PAFullToxt Provided by ERIC
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Laboratory layout. Discussion of

facilities, space, placement of equipment,

demonstration areas, 2nd storage.

Hand-cut material--specifications and
guide to laboratory planning.

20
Preparing manuscript for publication.

froup work on course outlines
Hand-out materials--Pointers for preparing
a manuvscript
-=Writing Technical Reports
--Evaluation of Simulators

Evaluating laboratory equipment and devices.
Preparation of equipment, tools, and
material lists.

Work session on course outlines. Discussion
and evaluation of outlines by each group.
Hand-out material-~follow-up instrument.

27

Brief group report of instructional materials
prepared.
All assignments are due.

Discussion and refinement of article for
publication.
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Social and Professional Program

June 27 to July 3

International Freedom Festival

See attached schedule of events. Tinusual events have been
highlighted., Select those activities that interest. you.

Monday, July &

10:00 -« 5:00 Canadian Tour

Sunday, July 10

1:00 = 3:00 Group tour~~Detroit Institute of Arts

Saturday, July 16

9:30 - 4330 Car Pool--Greenfield Village and Ford
Museum

Saturday, July 23

1:00 - 4:00 Car Pool=-~Cranbrook Institute of Science '

Sunday, July 24

12:00 Noon Car Pool=-~Metropolitan Beach

Tuesday, July 26

7:30 = 9:00 Henry Ford Community College

Thursday, July 28

12:00 Noon =~ 2:00 Luncheon, McGregor Community Center

T T TR AN
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Tuesday, July 5
7:00 = 7:00 Evaluation of instructional aids I]
Wednesday, July 6 i}'
7:00 - 8:00 Discussion of course outline construction
8:00 = 9:00 Evaluation of text materials i}
Hand-out material--form listing criteria
to be used. [1
Thursday, July 7 —
7:00 - 9:00 Introduction, discussion, and demonstration QY
of fluid power simulators for schoole by
Mr. Edward Konopka C]
‘Monday, July 11 i]
7200 - 8:00 Select and review slides, films, irans-
parencies, and other audio-visuals. r
8:00 = 9:00 Group work on determination and evaluation LJ
of selected objectives.
Hand-out material--form listing criteria ]
to be used. [J
E
Wednesday, July 13, [}
7300 - 8:00 Flick~Reedy Mobile Pneumatic Demonstration |
_ “1
8:00 - 8:30 Mr, Fred Lamb, Coordinator of Fluid Power L
Institutes
ot
8:30 - 9:00 Evaluation _I
Monday, July 18 | [}

7200 - 8:30 Lecture on circuits and fluid power instruc-
tional programs in industry by Messrs. John
Sherer and Lzs Burza.
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Thursday, July 28
8:00 - 12:00 Vickers Hydraulics
Test and Evaluate a New Simulator
1:00 = 4:00 Fluids, Air Embullism
Guest Lecturer
Donald K. Davis, Davis Hydraulic Sales and

Service

Read: Hedges, p. 35

Friday, July 29
8:00 - 12:00 Simulator Circuits, Laboratory

1:00 = 4:00 Final Examination

Note: Other assignments will be scheduled daily by the
instructor.
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TIME ALLOCATIONS ot

Lecture - Demonstration

Hydraulica........................ 61
Pneumatiﬁﬂ 00 000000000000 0000000000 53
L&boratory work............................. 48 G’

Field Tripﬂ.ooooooo;ooooooooooooooo;oooooooo 16 B

S.min‘.roooooonoooooooootoooooooooo'oooooooooo ZL"
Social=-Professional Activities.ccccceeccveee_32

Total 234 hours

I
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APPENDIX E
TABLE I

Bradley University

Name School School Address
Bartels, Pardeeville Pardeeville,
Francis High School Wisconsin

Chechopoulos,
Steve

Garrett,
Jack

Guengerich,
Ronald

Hood,
Charles L.

Lokken,
Ronald

Marks ,
Fugene

Mathis,
Jack

Petersen,
John
Beck,

Bruce

Robinson,
Charles,

Schilling,
*illiam F,

Steen,
Carl

Taylor,
Houston Jr.

Vogel,
Henry

Kenosha
Technical Institute

Peoria High
School

Morton West
High School

Glenbard East
High School

Austin Area
Vocational School

Freeport Scnior
High School

Fayetteville Senior
High School

Granite Falls
Technical Institute
Thornridge High
School

East Side High
School

FPastridge High
School

Lexington High
School

Industrial Art pept,
University of Arkansas

Austin Area
Vocational School

625 “Y2nd Street
Kenosha, Wisconsin

Peoria, Illinois
2400 Home Avenue
Berwyn, Illinois
Lombard, Illinois
Austin, Minnesota
Freeport, Illinois
Fayetteville,
Arkansas

760 7th Avenue
Granite Falls,
Minnesota

Dalton, Illinois
Cleveland,
Mississippi
Kankakee, Illinois
Lexingtonr, Ohio
Fayetteville,

Arkansas

Austin, Minnesota




TABLE I

BRADLEY UNIVERSITY

?1

Name School School Address
Wenig, Indiana State Terre Haute,
Robert University Indiana

CANADIAN TEACHERS

Kent,
D. "Mel"

Olynyk,
Michael

Reid,
Frank

Wilson,
Trueman

Morse Place
Junior High School

John Taylor
Collegiate

Manitoba Institute
of Technology

Salisburg Regional
High School

Fast Kildonan
Winnipeg, Canada

Hamilton d4 Knox
St. Charles, Manitoba

2055 Notre Dame Ave.
Winnipeg, Manitoba

Veterans'! Avenue
Salisburg N.B.
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TABLE II

CALIFORNIA STATE COLLEGE
AT LOS ANGELES

i SRS 3

92

Name School School Address
Beardsley, San Joaquin 3301 Kensington
James Delta College Stockton, California
Blinn, Ormsby County Fall & King Street
James E. High School Carson City, Nevada
Brockman, Alhambra High 101 S. Second Street
Dennis B. School Alhambra, California
Cousley, Delgado Institute 615 City Park Avenue
Charles B. New Ori~ans,
Louisianna
Gornall, Alberni Disirict 1300 Burde Street
Robert J. Secondsary School Port Alberni, B.C.
Canada
Hallenbeck, Yuba College Beale Road & Tinda Ave.
Harvey G. Marysville, California
Leeds, Lompoc Unified College % M Street
Robert High School Lompoc, California
Miccio, McKee Vocational & 290 St. Mark's Place
Frank Technicai High Staten Island, New York
School
Ortiz, Flint Community 1401 E. Court Street
John W, anior Coilege ®lint, Michigan
Saunders, Clarence Fulton Technical Branch
Allan J. Senior Secondary Polson Park
School Vernon, B.C. Canada
Thomas , Rio Hondo Workman Mill Road
Richard Junior College Whittier, California




TABLE III

HAMPTON INSTITUTE

Name

School

School Address

Armstead,
Arthur J.

Berry,
Warnell

Bolling,
Edward A,

Burredl,
John F.

Dailey,
Johnnie

Edwards,
Carlton

Gilliard,
Joseph W.

Gray,
William

Greene,
John W.

Harris,
Samuel E,

Lewis,
William R.

Jones,
Williawm L.

McGhee,
Samuel C.

Miller,
Edwin H.

Moody,
Leonard C.

George Wythe
High School

Howard High
School

United States
Aid

I.C. Norcum
High School
Booker High
School

Lucy Addison
High School

Hampton Institute
T. Benton Gayle
High School

Phelps Vocational
High School

Sumner High School
Voc. Mech. Shop

Douglas High
School

Huntington High
School

Hampton Institute

I.C. Norcum
High School

Stephen Foster
School

Gloucester Street
Hampton, Virginia

Georgetown,
South Carolina

Langus, Nigeria
Africa

2900 Turnpike koad
Portsmouth,
Virginia

Sarasota, Florida

1220 5th Street, N.W.

Roanoke, Virg.nia

Hampton, Virginia

Falmouth, Virginia

24th & Benning Road, N.E.

Washington, D.C.

8th & Ozkland Avenues
Kansas City, Kansas

East Liberty Street

Leesburg, Virginia

Orcutt Avenue

Newport News, Virginia

Hampton, Virginia

2900 Turnpike Road

Portsmouth, Virginia

2500 Collingwood Road
Alexandria, Virginia
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TABLE III

HAMPTON INSTITUTE

94

Name School School Address
White, Bell Vocational 3415 Hlatt Place, N.W.
Farle L. High School Washington, D.C.

Williams,
Raymond P,

A & T College of
North Carolina

LU R R TS T e

212 Dudley Street
Greensboro,
North Carolina




TABLE IV

TRENI'ON STATE COLLEGE

o 2P T By ot g it e

Name School School Address

Amdur, Rahway High Rahway, N.J.
Philip School

Bayley, Charlotte Amalie St. Thomas,
Francis Louis fiigh School Virgin Islands

Hadley, C.H. Boehm Yardley, Penna.
Peter High School

Jones, Syracuse Central Syracuse, N.Y.

Merwin Miller
Kent,
Robert Se

Maloney,
David J.

Papp,
Alexander &.

Romansky,
Joseph J.

Serwell,
Thomas John

Targonski,
Edward A.

Trent,
Graham Allen

Technical Haigh
School

Norwalk State
Technical Institute

Trenton State
College

Ewing High School
Trenton State
College

Trenton State
College

Trenton State
College

Elizabeth City
State College

TR
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South Norwalk,
Conn,

Trenton, N.J.

Ewing Twsp., N.J.

Trenton, N.J,.

Trenton, %.J.

Trenton, N.J.

Elizabeth City,
North Carolina
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TABLE V

WAYNE STATE UNIVERSITY

Name

School

School Address

Bengtson,
Carol Dean

Bowr
Dale Farnast

Bradford,
James

Burkholder,
Carroll C.

Butala,
John Jr.

Carter,
Richard Carting

Curtis,
Robert Willard
Dellinger,

James J.

Gortat,
Thomas Anthony

Hammond,
Richard H.

Jarvis,

Dal:s Kenneth

Paige,
F. Theodore

Rappaport,
Louis G.

Simoneau,
George Bernard

Nebraska Vocational
Technical School

Hayes High School
Sabine High School
Muskegon County

Community College

Georgia Southern
College

Geham State
College

Michigan Technological
University--Sault
Branch

Clinton Prairie
High School

Monroe High School
Granite Falls

High School

South Eastern
Indiana Area

Vocational School

Ohio University

Monroe High School

Erie County
Technical Institute

Milford, Nebraska
Euclid Avenue
Delaware, Ohio
Many, Louisiana
Hackley Building
Muskegoin, Michigan

Statesboro, Georgia
Gorham, Maine

Sault Ste., Marie,
Michigan

R.R.6

Frankfort, Indiana
Monroe, Michigan
Granite Falls,
Minnesota

Versailles, Indiana

Department of
Industrial Education
Athens, Ohio

Monroe & Fifth Streets
Monroe, Michigan

Main & Youngs Road
Buffalo, New York




TABLE V

WAYNE STATE UNIVERSITY

Name School School Address
Theuerkauf, St. Johns 101 Cass
John O, Public Schecols St. Johns, Michigan
Timm, Alpena High Alpena, Michigan
Jerry Paul School
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Prepared by:

Dale Bowman
James Bradford
James Dellinger
Richard Hammond
John Theuerkauf
Jerry Timm
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INTRODUCT IOM

During the summer quarter of 1966, a Fluid Power Institute
seminar was held at Wayne State University as a part of the
instructional program. Participants were grouped according
to a particular instructional level, namely: secondary school,
vocational high school, technical institute and community
college, and teacher education. Each group was required to
evaluate available materials and develop an instructional
program which could be used at their institution. This project
., was to include a course of study, selection of a text book,
ligst of references, list of audio visual materials, evaluaticn
instrument for the selection of equipment, a list of towls, and
a laboratory layout. '

Participantg teaching at the secondary school level
prepared this report as a group project. It should be remembered
that this was an initial effort and written during an intensive
'~ preogram of instruction in fluid power technology. It is
} therefore, a proposed introductory course and not a curriculum.
|
:

As such, it is the first step in organizing an instructional
program geared to a specific level of instruction, in this
case, for secondary school level. To structure a program for
a specific level of instruction was essentially the major
objective of the seminar. This prepared program is to serve
as a springboard for further development and refinement of
curriculum materials in fluid power technology.

;, | William Wolansky
| Instructor
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PREFACE

This outline was organized during the five week, 1966
Fluid Power Institute, at Wayne State University in Detroit,
Michigan.

It was organized by six high school teachers who have
taught or will be teaching introductory courses in fluid power.

Many hours of work went into the compilation of film
lists, analysis of text books and references, reviewing
previous outlines, using different training simulators, and
touring industries, to come up with what should appear to be
a practical course outline on the secondary school level.

Tt is the writers®' hope that this outline will be of
help to other high school teachers planning to introduce a
course in fluid power.

We realize revisions and additions will have to be made
to meet specific needs and resources, and also to keep up with
the growth and development in the fluid power industry.

Some resources may have been overlooked due to the short
time spent at the Institute, However, we have found industry
very cooperative and strongly suggest contact be made, at
least locally, asking for cooperation in securing equipment
and teaching aids, and in scheduling field trips.
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WHAT IS FLUID POWER?

Fluid Power is a system that generates, transmits, and

controls power through the use of a contained fluid under

pressure.




1.

3.

4.

5.

6.

103

OBJECTIVES OF
FLUID POWER IN THE SECONDARY SCHOOL

To dnvelop an understanding of the application and importance
of fluid power.

To introduce the physical laws of science and mathematics
as applied to fluid power,

To acquaint students with the fluids and components used
in f£luid power.

To acquaint the student with terms, symbols, and schematics
of fluid power.

To provide experiences in setting up and operating fluid
power systems,

To develop an understanding of safety in fluid power.




3., Charles' Law
C. Definition of terms and symbols
D. ©Safety rules
IX. Hydraulic £luids

1. Petroleum base oils

2. Fire resistant oils

3, Other oils

B. Characteristics of oil
1. Viscosity

2, Additives
C. Handling precautions

III. Reservoirs

A. Purpose and function of reservoirs
B. Types of reservoirs
l. Pressurized
2. Open reservoirs
C. Design requirements
D. Care and maintenance
E. Symbols

IVv. Conductors

A. Pipes, sizes and measurements
1. Standard
2, Extra heavy
3. Double extra heavy

B. Hoses .
1, Plastic hose 3
2, Rubber hose
3, Fabric woven hose

}w 4. Wire wound hose

CONTENT OUTLINE
I. Introduction to fluid power
A. History and applications of fluid power
B. Basic Laws of fluid power
1. Ppascal's Law
2. Boyles' Law
A. Classifications

f C. Tubing
’ D. Connectors and fittings

symbols
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V. Pumps and prime movers

A. Purpose of pumps
B. Clasegification
l. Non=-positive displacement
2, Positive displacement
C. Types of pumps
l, Gear
2, Vane
3. Pistonu
D. Pump symbols
E. Prine. movers
le Elect mctor
2, Gas engine
3. Other sources

Vvi. Valves and their functions

A. Purpose of valves

B. Classifications
‘"le Relief valves
2. Directional valves
3. P’ control valves

C. sk valves
L. Relief valves
a, Simple

b. Compound
2., Directional control valves
a. Position '
1. Two=-position
2. Three-positicn
b, Ways
l. Two-way
2, Three-way
3. Four=-way
¢c. Control
l. Manual
2. Solénoid
3, Mechanical
4. Pilot
5. Solenoid-pilot
d. Spring condition
l. No spring
2., Spring-centered
3. Spring-offset
e. Center condition
l. Open
2 . c1°8ed
3. Tandem
4. Other special centers
3. Flow control valves
a, Needle valve
b. Glove valve
C. Gate valve

d. Check valve

105
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VII. Actuators - Linear

A. Definition
B. Purpose
C. Types of Cylinders
l. Single-acting cylinder
2, Double-acting, single rod
3. Double=-acting, double rod
D. Mountings
l. Foot mcunt
2, Flange mount
3. Hinge mount
4, Trumnnion mount
5. Other mounts
E. Seals
l. Piston ring
2. Flat=cup
3. 0O-=Ring
4, Various other seals

VIII. Actuators -~ Rotary

A. Definition
B. Purpose
C. Types of Motors
1, Gear-type
2. Vane«-type
3. Piston-type
D, Mountings
l. Flange-mount
2, Face=mount
3. Other mountings
E. Seals and Packings
l. O=Ring
2. U=Cup
d. Other seals

IX. Components and their relationship in a Circuit

A, Symbols and schemzutics
B. Basic circuits
C. Accessory components
l., Heat exchangers
2, Accumulators
3. Resexvoir accessories
a. Pilter
b. Breather cap
c. Oil level gauge
d. Baffle

X. Basic Principles of Pneumatics

A. Introduction
B. Physical laws and fundamentals




C. Compressors
1. Classification
a, Positive displacement
b. Dynamic type
D. Components
l, Filter
2. Regulator
3. Lubricator
4, Controls
a., Pressure
b. Directional
Coe £ low
5. Actuators
a. Linear
b. Rotary
E ) SyadbOlS
F. Pneumatic circuits

XI. Combination of hydraulic and pneumatic circuitcs
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SUGGESTED TEXT BCOK

1, Industrial Fluid Power Text Volume I,
by Charies Hedges was selected as a text
for its simplicity and basic manner in
which it covers Pneumatics and Hydraulics
necessary on the Secondary Level,

Note:

The address of this book will be found in the Reference
book list.




SUPPLEMENTARY TEXTS

Industrial Fluid Power Text, Charles Hedges. Womack Machine
supply Co,, 2010 shea Load, Dallas, Texas, 75235,

Closina the Locp, Russell Henke. Milwaukee School of Engineering, A
Milwaukee, Wisconsin, [}

.
Basic Hydraylics, NAVPERS 16193, U.S. Government Printing 7}
Office. W&BhiﬂgtOﬂ, DQCQ 1945. e

Industrjal Bydraulics Mapual, Vickers Incorporated, 14420 i
Linwood Avenue, Detrcit 28, Michigan 1962,

x and care of Hydrauljc Machinery, The Texas Company,
135 E. 47nd Street, New York, New York. 1954. U
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REFERENCES

0il Hydraulic Power and Tts Industrial Applicationg, Walter
Ernst. McGraw-Hill Book Company, Inc. New York, N.Y. 1960,

Hydraulics and Pneumatics for Production, H. L. Steward.
The Industrial Press, 93 Worth Street, New York, N.Y.

Fluid pPower Handbook and Directory, Industrial Publishing
Corporation., 812 Huron Road, Cleveland, Ohio,

Hydraulic Power Transmission, Standard 0il, American 0Oil
Company. Sale Training Dept. File M=E=R~-T=5, 910 South
Michigan Avenue, Chicago 80, Illinois.

Practical Hydraulics, George Altland. Vickers Incorporation
Division of Sperry=-Rand Corporation, Administrative
and Engineering Center., P.0. Box 302, Troy, Michimn.
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PAMPHLETS

Glossary of Hydraulic Terms for Fluid Power, National Fluid

Power Association, Thiensville, Wisconsin,

J.I1.C. Hydraulic standards, The Industrial Publishing Corporation,
812 Huron Road, Cleveland, Ohio,

Graphical gsymbols for Fluid pPower Djagrams, The American Society
of Mechanical Engineers. 345 East 47th Street,; New York

17, N.Y.

Hydraulic Svstems for Industrial Machine, Socony Mobil Oil
Company, Inc. New York, N.Y.




"Airplane Hydraulic
Brakes: Types, Con-
struction and Action"

"Application of Pascal's
Law, Part I"

"Application of Pascal's
Law, Part II"

"Automation Today"

"Basic Hydraulics"
"Basic Principles
of Hydraulics"

"controlled Power"

"?he Hidden Joint"

"Fluid Flow in
Hydraulic Systems"

"Harnessing Licquids"

"Hydraulic Insurance"

"Hydraulic Turret
Traversing Mechanism"

FILMS

30 min/16
Black and

15 min/16
Color

15 min/16
Color

15 min/16
Black and

15 min/16

15 min/16

20 min/16
Black and

25 min/16

25 min/16

12 nmin/16
Black and

12 min/16
22 min/16

mm
White

mm
White

wWhite

Civil Aeronautics
Administration

United wWorld Films
Gov't Films Dept.
1445 Park Avenue
New York 29, N.Y

United World Films
Gov't Films Dept.
1445 Park Avenue
New Vork, N.Y.

Ford Motor Company
Supervisor
Training Dept.

United world Films
Gov't Films Dept.
1445 Park Avenue
New York 29, N.Y.

Jam Handy Organization
2821 s. Grand Blvd.
Detroit 12, Michigan

Vickers, Inc.
P.0. Box 32
Detroit, Michigan

Vickers, Inc.
P.O. Box 32
Detroit, Michigan

United world Films
Gov't Films Dept.
1445 Park Avenue
New York 29, N.,Y.

Shell 0il Company

Texas 0il Company

The 0il gear Co.
1560 W. Pierce St.
Milwzukee 4, Wisc.




"}Hydraulic' Valves Methods
of Operating Valves:"

"our Industrial Air Power"

"pechniques for Tomorrow"
"phis nutomation"

The U.S. Air Force and
Navy Training £ilm on
Fluid Power

"pPower up"

2lide Film
50 Frames

28 min/16 mm
Black and white

15 min/16 mm

Civil Aeronautics
Administration

Quincy Compressor
Quincy, Illinois

Ford Motor Co.
Supervisory
Training Dept.

Ford Motor Co.
Supervisory
Training Dept.

Denison Engineering
Division

Box 713

Lima, Ohio
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FILM STRIPS

"Elements of Compressed Air" - Parker-Hannifin Corp., Cleveland
Ohic.

"Cylinder Selection and Application Considerations” - Parker=-
Hannifin corp., Cleveland, Ohio.

"Elements of Hydraulics" - Parker-Hannifin Corp., Cleveland,
Ohio. |

"Blements of Compressed Air" - Parker-Hannifin Corp., Cleveland,
Ohio.

"Hydraulic Fittings" - Parker~Hannifin Corp., Cleveland, Ohio,

"pneumatic Circuiicy" - Parker-Hannifin Corp., Cleveland, Ohio. |

“preparing Air for Use" - Parker-Hannifin Corp., Cleveland, Ohio.

"aAir Control Technics" ~ Double A Products, Co., Manchester,
Michigan.
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SLIDES _ -

"gagsic Automation" - 25 2 x 2 slides, Double A Products Co., |
Manchester, Michigan. ¥

"pDirectional Control valves" - 20 2 x 2 slides, Double A
Products Co., Manchester, Michigan.

"pluid Power Component and Circuit series® -~ (Slide Series)
Kenosha Technical Institute, . M

"rluid Power: The Muscles and Nerves of Modern Industry" - L}
30 2 x 2 slides, Modernaire Corporation, San Leandro,
California. ({
wpress Circuits” = 9 2 x 2 slides, Double A Products Co., )
Manchester, Michigan. [j

"pumps and Motors" « (Slide Series) Double A Products Co.,
Manchester, Michigan.




TRANSPARENCIES

Vega Hydraulic Power Training
Box 1006
Decatur, Illinois

Electromatic Manfacturing Co., Inc.
Box 183
McMinnville, Tennesee

These two sets of transparencies can be used at the high
school level; the price range is from $100.00 - $200,00,
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TOOLS AND EQUIPMENT

3., Equipment
1. Commercial Simulators
2, Portable pumping unit
3. Benches
4, HooLes
5. Quick dis~connects ant fittings ;
6. Assortment of components L)
a. cylinders

b. motors -
c. valves , L}
d. others .

7. Air compressor and components
8. Tachometer :
9. Pressure gauges -.
10, Covered trash can

1. cCombination wrenches (open-end, box=-end)
2, Pliers (variety)

3. Assortment of pipe wrenches ‘
4, Flaring tools -
5. Adjustable wrenches (acsorted sizes)
6. Screw drivers

7. Hack saws nE
8. Pipe cutters |
9. Vises )
10. Ball pein hammers [ 1
l1l. Mallets -
12. Snap ring plier set
13. Tap and die set

14, Pipe threading set =
15. Tvlie benders
l6. in snips T

B. Tonls {
.

All machine tools should be adaptable to hydraulic or pneumatic -
controls.
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LABORATORY EQUIPMENT

Equipment cost should not ke a deterrent to starting fluid
power in a school:; most schools have an air compressor which
will provide a power source as a starting point for introducing
this subject.

A few fluid power classes being taught have originated
with equipment from the local automobile "grave yards",
Instructors are teaching hydraulics using equipment like
hydraulic brakes, power steering units, and cthers.

Six companies now build simulators for school use. Only
three build both air and oil units.

Both hydraulic and pneumatic equipment should be available
but due tc the noise of the simulator's compressor, it is
recommended that you use your school compress»r, if available.

Quick disconnects are recommended to conserve time in hook
up., Portability of simulators should be considered for the
following reasons: demonstration by the teachers, experiments
by students, .testing of circuitry, possibility as a power source
for adapting fluid power to tools in the shop to illustrate

applications,
We have grouped the simulators as follows:
For introductory courses: For advanced courses:
l. Vega l. Scott
Box 1006 Pompano Beach, Fla.
Decatur, Ill.
2. Technical 2, Capital
542 Hilton Rd, 2020 w, 78th st.
Ferndale, Mich. Minneapolis, Minn.
3. Electromati~ 3. Vickers
Box 183 14420 Linwood Ave,
McMinnville, ann. Detroit, Mich.

Besides simulators, a larger motor and pump testing stand
with instrumentation could well be used to test.various pumps
before and after disassembly and assembly by students.,

The instructor should collect various compor.ents for dis=-
assembly and assembly,

Expensive and elaborate equipment is not essential to
this course., You may make your own simulators.
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INSTRUCTIONAL AIDS

l. Overhead Projector

2, Film strip projector

3. Movie projector

4, Cutaways

5. MTransparencies

6. Fieldtrips

7. Guest speakers

—
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l. SINK 0. TOOLS 19 SIMULATOE
2 T00LS /1, MOTOR TEST 20 S/MULATOE
BSTORAGE ¢ TABLE 12 STOFAGE 21 SIMULATOE

L POIER SAW 13, PUMPEHOSE BACK Z2, WOk TABLE

5 SLAPEL 8. 700LS 23, Work TABLE

8. ML 15, STOEAGE 24 DISPOSAL CONTAINER

1 0BUL PRESS — f6.CABINET 25 DISFOSAL CONTAINEE
8. A1 & omk /7. DESK's OVEEHFAD 26. FIRE EXTINGUISHER
9. GRINDER 18, SIMULATOE 27 FIOE EYTINGUISHE®

3

STOLAGE

74
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27
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[, S/IMULA70L 7 POEJALLE PUMPING UNIT
C.700LS B AHOSE CACK
S, CAEINE T S, MOEL LEENCA

4. ACCESSOL/IES /O L/OSE LACK
S, WORK BENCA /) DI/ISPOSAL UN/T

& . COMPIONENT 18, FIEE EFXTINGLISMHER
S7TORAGE
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WAYNE STATE UNIVERSITY
DEPARTMENT C% INDUSTRIAL EDUCATION

HYDRAULICS IN HMACHINIST TECHNOLOGY

Prepared by:

|

|

|

|

|

|

|

|

\

|

{ Carol Bengtson E
( Loulis Rappaport
l Thomas Gortat

i Dale Jarvis

July, 1966
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INTRODUCTION

During the summer quarter of 1966, a Fluid Power Institute
seminar was held at Wayne State University as a part of the
instructional program. Participants were grouped according
to a particular instructional level, namely: secondary school
vocational high school, technical institute and community
college, and teacher education. Each group was required
to evaluate available materials and develop an instructional
program which could be used at their institution. This project
was to include a course outline, selection of a textbook,
list of references, list of audio-visual materials, developing
an evaluation instrument for the selection of equipment, a
list of tools, and a laboratory layout.

Participants teaching at the vocational and technical
school lewvel prepared this report as a group project. It
should be remembered that this was an initial effort and it
was written during an intensive program of instruction in
fluid power. The five-week seminar provided insufficient time
to develop an instructional program in depth. It is therefore,
a proposzd introductory course and not a curriculum. As such,
it is the first step in organizing an instructional program
geared specifically to mechanical technology engineering at
the vocational or technical school level. To structure a
program for & specific level of instruction was essentially
the major objective of the seminar. This prepared program
is to serve as a springboard or background for further de-
velopment and refinement of more advanced courses and curriculum
materials in fluid power technology.

William Wolansky
Instructor

123
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PREFACE

The course outline of Hydraulics in Machinist Technology
was prepared as a part of a course of study in Fluid Power at
Wayne State University under the direction of Associate Professor
Gerald Baysinger, William Gayde - Institute Instructor, William
Wolansky -~ Seminar Instructor. This course of study was
completed in partial fulfillment of a six week summer institute
under the sponsorship of the U.S. Department of Education !
and administered by the Fluid Power Society.

This course outline is intended to promote the teaching |
of Hydraulics in Machinist Technology in a secondary or post |
secondary school system. It is intended to assist the school |
administrator in evaluating the need and worth of the program.
Counselors may use this outline as a tool of mensuration to
properly place and advise prospective candidates. It is intended
to provide the teacher of Hydraulics in Machinist Techunology
with a specific program of instruction and evaluation of
subject matter. In essence, it is a description of th:z content
for purposes of the student, parent, teacher, counselor and
administrator. :
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10.
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12,
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14,
15,
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The Objectives of Hydraulics as used in Machinist Technclogy

1.

3.

4.

To develop an understanding and importance of the hydraulics
in the machine tool industry.

To acquaint the student with the basic components and
equipment as used in the machine tool industry.

To provide work experiences that will enable the student
to be employable in the area of hydraulics in the machine
tool industry.

To introduce the student to the applicable physical laws
of science and mathematics as used in hydraulics in the
machine tool industry.

To develop an understanding of safety in hydraulics as
used in the machine tool industry.

.
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Hydraulics in Machinist Technology

Program of Studies

The program of studies is a 6 week course based on 6 hours
per day, 30 hours per week for a total of 180 clock hours. It
consumes % of the 5th quarter of machinist technology and is
offered as an integral part of this course.

Hydraulics in Machinist Technology will serve as a
foundation in preparing the student for entrance into the trade
as a hydraulic instailer, maintenance, man, bench hand,
technician, or apprentice.

The student will be provided work experiences in the use
cf the controls; how to install, maintain, and operate hydraulic
systems. In tool rooms this will include collant systems,
hydraulic grinders, latne and mills, machine tracer systems.
Also he will be provided work experiences on hydraulic panel
system and the bench.

Supporting courses in this hydraulic program are: Related
training in machinist technology, power machinics, Ind. Math,
Mech. Dwg, and electricity. Preferred supporting courses for
the Hydraulic Technology or Pre=-apprentice student are:

Applied Science, Physics, Advanced Algebra, Geometry and
Trigonometry.

127
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Description of Hydraulics in Machinist Technology

The student will learn how co: draw symbols and schematics,
assemble transmission lines using quick disconnects = pipe~-
hose - tubing, design a reservoir assemble 3 types of pumps,
use directional valves, use 3 types of valves to control flow
of fluid, use 5 types of valves to control r~essures for specific
functions, assemble a cylinder, use a cylinder to do a mechanical
job, diagram a basic circuit, assemble =a complex circuit on
a simulator, test the 4 basic laws of hydraulics using a
simulator apply rules of safety in the laboratory.
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Specifications for Hydraulics in Machinist Technology

This i8 a % quarter course. The classes meet for 360
minute periods, 5 times a week. The total amount of time
devoted to this instructional program is 30 hours per week,
for 6 weeks or a total of 180 clock hours. This instructional
program is part of a sequence of 6 courses and this is the
5th ¢f the sequence.

Hydraulics in Machinist Technology is specifically designed
to teach the student how to: use symbols and schematics in
circauitry, use quick disconnects =~ pipes - hosg2 - tubing
on a simulator, build a mock=-up reservoir, use a 2 and 3
position directional valves to direct the oil flow through

2-3-4=5 ports, contro]. directional valves manually - mechanically

hydraulically - elecirically use open-closed and tandem-

center directional valves, use gear,vane, and paston fixed a..c
variable pumps on test panels, use "meter in" - "meter out" -
"bleed off" flow control valves to control speed, control
operating pressure with a pressure reducing valve, use a
sequence valve to move 3 cylinders, use an unloading valve dump
incidental to excess flow of oil to the reservoiz, use a
braking valve to control the speed of stoppage, use a valve

to counterbalance the load to keep it from falling, use a
cylinder to move a linear and rotary lcad, diagram - assemble -
operate a complex hydraulic system or a simulator, apply rules
of safety when using hydraulic components and simulators.

The methcd of teaching this class is through: lectures,
films, demonstrations, use of instructional sheets, text bonk
assignments for study and grading, objective tests, and diagram
circuits, problems and projects assigned for use on a simulator.

Equipment available to teach this instructional program:
1 portable supply unit, 3 simulators, demcnstration and test
type, 2 valve and circuit boards, 1 working model circuit stand,
4 gear pumps, 3 valve pumps, 2 piston pumps, 10 directional
valves, 10 flow control valves, 15 pressure control walves,
20 actuators, 1 manometer, miscellaneous gauges, hoses, fittings
cut—-aways and regulators.
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II.

III.

v,

P

V.

itRKj

PAFullToxt Provided by ERIC

TEACHING GUIDE FOR
HYDRAULICS IN MACHINE
TECHNOLOGY

Introduction to Machine Technology Hydraulics

1. Definition of f£luid power
2, History of £luid power
A. Development
B. Rate of growth
C. ™~ ~neers in fluid power
3. Applications
4, Potential
5. Advantages and disadvantages
Safety
1. Electrical hazards ~ with demonstration
2. Higb pressure hazards - with demonstration
3. Goor! housekeeping
4., Care of equipment
5. Fluids
6. Machine guards
7. Protective shields and clothing
8. ©Shop practices

Introduction to symbols

1.

2,

JIC and ASA
A. Description
B. Need for standardization
C. Symbols and definitions for symbols
a. reservoir
b. lines
C. pumps
d. relief valves
e. cylinders
f. strainers
Simple circuit symibols

Fundamental laws and principles

1.
2.
3.
4.
5.

Pascals law
Bernoulli's law
Boyles law
Charles' law
Gay-Lussac

Fluid power principles and formulas

1.
2.
3.

Arxea
Force
Pressure




4.
5.
6.
7.
8.

Volume

Velocity

Work

Power

Horse power
Input=-output ratio

VIi. Reservoir:.

1.
2.
3.
4.

Purpose and function
Design and construccion
Velunme

Care and maintenance

VII. Hydraulic Fluids

1.
2.
3.

4.
5.

Classifications

Types of fluid

Physical characteristics
A, Viscosity

B. Viscosity Index

C. Pour point

D. Flash point
Additives

Handling precautions

VIII. Conductors

1.

2.

3.

Pige
A, Applications
B, Determining size
l. Wall thickness
C. Thread standards
D. Use of pipe tools
E. Fittings
F, Planning the circuit
Tubing
A. Application
B. Determing size
C. Classifications
D. Use of tubing tecols
E. Fittings
F. Planning the circuit
Hose
A. Applications
B. Determining size
C. Classifications
D. Use of hose tools
E. Fittings
F. Planning the circuit

XIV. Fluid conditioners

1.
2.

Strainers
Filters
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X.

XI.

Cleaning devices

4, Filter selection

5. Care and maintenance
Pumps

1. Introduction

2. Purpose

3. Classification

A. Positive displacement
1. Constant delivery

B. Non-positive displacement
1. Variable displacement

4. Types
A. Rotary
l. Gear
2, Vane
3. Miscellaneous
B. Reciprocating
1. Axial piston
2. Radial piston
C. Two=stage
D. Double=pump
5, Pump operations
A, Gear pump
1. Design and mechanics
2, Variations
3. Balanced
4, TUnbalanced
B. Vane pumps
1. Design and mechanics
2, Variation
C. Piston pumps
1. Design and mechanics
2, Variations
6. Relation to other components
A. Reservoirs
B. Relief valve
C. Prime mover
D. Fittings and piping
7. Application in circuits
A. Single
B. Series
C. Parallel
Actuators
l. Actuator uses

A. Pushing

B. Pulling

C. Lifting

D. Lowering

E. 7Transferring
F. Clamping




2. Classifications
A. Aircraft
B. Telescoping
C. Farm and construction
D. Industrial
3. Types and design
A. sSingle acting
B. Double acting
C. Double rod end
D. Adjustable stroke
4. Mountings
A. Tie rod mounting
B. Flange mounting
C. Lug mounting
D. Pivot mounting

XII. Directional Valves

l. Introduction

A, Need
2, Simple valve
A. Globe
B. Gate
C. Ne<dle
3. Classifications
A. Two=~way

B: Three~-way

C. Four-way
4. Position

A. Two=position

B. Three=position
5. Control

A. Manual

B. Mechanical

C. Solenoid

D. Pilot -

E. Combination
6. Spring condition

A. No spring

B. .Spring center

C. Spring off-set
7. Center condition

A. Open center

B. Closed center

C. Tandem center
8. JIC and ASA symbols
9. Draw circuits using symbols

E

XIII. Pressure Control Valves

l. Pressure relief valves
A. Definition
B. Purpose and need
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7.

8.

10.

Types

A. Simple relief valve

1.
2,
3.

Ball
Poppet
Spool or plunger

B. Relief valves (Hydraastatic balance)

1.
2.
3.

Advantages
Design
Operation

Flow control valves

A. Definition

B. Purpose and need

C. Simple flow control valves

1.

Fixed orifice
a. non-compensated

- b. check valve (with and without)

2,
3.

4,
JIC and

Adjustable orifice

a. non-compensated

b. check~valve (with and without)
Pressure compensated

a. operation

b. check valve (with and without)
Temperature compensated

ASA symbols

Draw circuit using symbols
A. Meter in
B. Meter out
C. Bleed off

Counter

balance valve

A. Purpose
B. Need
C. Directly operated

1.

Internally drained

D. Remote operated

1.

Internally drained

Sequence valve

A, Purpose

B. Need

C. Directly operated

1.

Internally drained

D. Remote operated

1.

Internally drained

Unloading valve

A. Need

B. Operation

C. Remote Control

l.

Internally drained

Brake valve

A. Need and application
B. Operation
Servo=-valve

A. Application

B, Advantages

C. Operation

1.
2.

Electronic components
Hydraulic components

L. AEromlp ESEL FIERER cea D
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Audio~-Visual Equipment

Projection Screen

Tape recorder and player combination To be used with slide projector
Overhead projector

Slide projector (carousel) manual - automatic
DuKane Projector

lé mm Projector

Transparencies

2 X 2 slides

Strip £ilms

16 mm £ilms




Suggested Classroom Equipment

Lecture table

Classroom tables

Classroom chairs

Chalkboard 4' x 12°
Component and cut-a-way racks
Storage cabinet

Pamphlet and publication rack
Pencil sharpener

Bulletin Board |
Waste paper baskets

Suggested Library Equipment

Book shelves

Pamphlet and publication rack
Study table |
Chairs

Waste paper basket

Supplies

Wiping rage

Hydraulic oil

Ditto or mimeograph student guides
Symbol templates

Colored chalk

Colored pencils
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Acosta, Allan J., and Sabersky, Rolf H. Fluid Flow, A first
Course in Flujd Mechapiecs. MacMillan Co., New York,

New York.

Basic Hvdraulics. NAVPERS 16193. U.S. Navy, Superintendent of
Documents, Washington 25, D.C.

conductors apnd Coppectors. The Dyne Company, Pewaukee, Wisconsin,

Conway, H.G. Fiuid Power Pressure Mechanism. Pitman Publishing
Corporation, New York. 1954,

Design of Hydraulic Control Systems, McGraw Hill Book Company
New York.,N.Y,

Ernest, Walter, Qil Hyvdrauljic Power and its Industrial Applications,

McGraw Hill Book Company, 330 W. 42nd Street, New York ﬂ
N.Y ,

Fact Book, Minnesota Rubker Company, Minneapolis, Minnesota. | }
Ii 10,65, 2. Rosean Filter Company, Hazel Park (Detroit) "
Michigan.

Fire Resjstapt Fluids. E.F. Houghton Company, Philadelphia, Pa.
Fluids apd Seals. The Dynex Company, Pewaukee, Wisconsin

Fluid power Book: Machine Design. Penton Publishing Company.

Cleveland, Ohio. '
Fluid power coptreol, John Wiley and Soans, Inc. New York, 1960.
Fluid Power Data and d Tables, The Oilgear Coumpany, Milwaukee,

Wisconsin.

Fluid power Handbook and Directory. Industrial Publishing

Corporation, Cleveland, Ohio.

Fluid power Seals Technjcal pPapers. Chicago Rawhide Company,
Chicago 22, Illinois.

Glossary of Terms for Fluid Power: _ASA 93,2-1965. National
Fluid Power Assocdation, Thiensville, Wisconsin.

graphic Symbols for Fluid pPowerDesidn. The Amexican Society
of Mechanical Engineers, United Engineering Center, N.Y.
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Hadekel, R. Hydraulic Systems and Equipment. Cambridge University
Press, N.Y.

Hedges, JIpndustrial Fluid power Text. Womack Machine Supply
Company, Dallas, Texas.

Henke. Closing the Loop. Huebner Puklishing, Inc. Cleveland,
Ohio.

Hicks and Pippenger. Industrial Hydraulics. McGraw=Hill Book
Company.

How Fluid Power gerves, National Fluid Power Association.
Thiensville, Wisconsin.

How do you Select & Factor of gSafety. Hanna Engineering Works.
Chicago 22, Illinois.

Bydraulic Controls on Machine TQols. Flint, Michigan. General
Motors Institute.

Hydraulic Cylinder Calculator. Hanna Engineering Works. Chicago
22, Illinois.

Hydraulic QOils and their Application. Sun 0il Co. Technical
Bulletin. B=-4. Sun Oil Company.

Hydraulic Systems for Industrial Machines. Mobile Oil Company,
New York 17, N.Y.

Hydroscatic Transmissions. The Dynex Company, Pewaukee, Wisconsin.

Koff and Pippenger. Fluid Power Controls. McGraw Hill Book
Company. New York, N.Y.

McNickle. Simplified Hydraulics. McGraw Hill Book Company.

McNeil, I. Hydraulic Operation and Control of Machines. Ronald
Press Company, New York, N.Y,.

Operation and Care of Hydraulic Machines. The Texaco Company
New York 17,, N.Y.

pPractical Hydraulics. Vickers Incorporated. Troy, Michigan

Proposed gtapdard Graphic Symbols for Fluid Power Diagrams:
Bulletin 90050. The Oilgear Company, Milwaukee, Wisconsin.
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Stewart, Harry L. Hydraulic and Pneumatic power for Production.
The Industrial Press. New York 13, N.Y. -

Technical Literature and Reference Materjajs for Machipe Technology o
Hydraulics. |
The Meaning of Eluid Pilter Ratings, Field Service Report #23. {7

Pall Corporation, Industrial Hydraulics Division, Glen
Cove, L.I., N.Y.

Tube Fitters Mapual: Bulletin 4326 B2, Parker-Hannifin
Corporation, Cleveland, Ohio.

Use ful Oil Hydraulic Fluid Power Glossary of Terms - Design \ﬂ
Data: Bulletijn 100pd4]l. Commercial Shearing and Stamping
Company, Youngstown, Ohio. ﬂ
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ACTIVE

AMBIENT

ANALOG

AND

BEAM
DEFLECTOR

B .~-STABLE

CIRCUITS

DIGITAL

DIGITAL

AMPLIFIER

DIODE

DIVERTING

ELEMENTS

ENCLOSED
PROPORTIONAL
AMPLIFIER

FLUILICS TERMINOLOGY

A fluidic device which is directly attached to
the power supply.

The broad term covering environmental conditions
around the area of the device, i.e.~-that is at-
mospheric pressure or temperature or both.

The general class of fluidic elements or circuits
having proportional characteristics.

Bagsic logic device which has an output when all
control signals are on.

A proportional fluidic device which uses control
pressure and/or flow to deflect a fluid jet or
beam for the functional operating principle.

A fluidic device having two separate and distinct
output such as "off and on" or "high and low" etc.

Arrays of inter-connected fluidic elements which
performs specialized functions or standard functions.

The general class of fluidics or circuits which
have "on-off" characteristics.

A digital element which provides amplification
and has negigible hysteresis (i.e. no memory),
therefore a continual input signal is requi- ed
to maintain a given state bi-stable.

A fluidic element which has higher resistance
to flow in one direction compared to that in
the opposite direction (a check valve)

A type of control where the flow is continuous
and the normal output of the device is turned
off by diverting the flow to another unused port.

Fluidic devices and/or logic devices which are
inter-connected to form working circuits. Also the
general class of devices used in conjunction with
fluidic devices in circuits such as fluid res-
trictors and capacitors.

Is a closed fluidic device which has no com-
munication with the local ambient.




141 i

FANOUT The number of elements which can be driven by a
single element. All elements to be operated at &
the same supply pressure. 2Also elements to he i]
of similar size and to have similar switch points.

FLIP=-FLOP A digital fluidic element which has a hysteresis [T
loop of sufficient width so that it has "memory".
Its state is changed with an input pulse; a con-
tinual input signal is not necessary for it to T}
exhibit hy stability. i]

FLOW An element designed specifically for amplifying
AMPLIFIER flow signals. ,
FLUIDICS The general field of f£luid no-moving-parts con-

trol and related logic devices. {]
FLUIDIC A fluidic element which produces a pressure
CAPACITOR drop as a function of the flow through it. Ei
FLUIDIC A fluidic device which has the end use of |
VALVE diverting or modulating flow.
HYSTERESIS The total width of hysteresis loop expressed as {}

a percent of peak~to-peak saturation input signal.
Measurement to be at frequencies below those
where dynamic effects become significant.

INCHES A term used to define very low pressures, relating
OF WATER to reading the low pressures on a water column
manometer. (27.7" Hy0 = 1 P.5.I.G.)

INVERTER A basic device relating to NOT logic which has : :
an outpu® contrary to its single input signal.

ISOLATION The characteristic of a fluidic device havina {
more than one control port where the control signal
at one of the control ports in no way effects any
of the other control ports. Also having to do
with the prevention of the control pressure at
oine port working back to some other portion of
the logic circuit.

LAMINAR A typre of flow of a liquid or a gas whereiu the l
fluid moves in parallel layers-~the velocities
of these layers not necessarily being the same.

LOGIC The science of correct reasoning:; science which
deals with the criteria of valid thought.
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PASSIVE
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TRANSDUCER
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The general category of fluidic devices which
provide logic functions such as AND, OR, and NOR,
They can gate (stop or inhibit) signal trans-
mission with the application, removal, or other
comhination of input signals.

A modulating flow device is one which is capable of
varying the flow output, but to never completely
shut the flow off.

2 basic logic device which has an output vhen

all control inputs are off.

A basic logic device which has an output signal
when the single input signal is "off" and has
no output when the signal is "on".

A basic logic device which has an output if any
of its multiple controls have an input.

A fluidic device which operated on input power
derived from the output of another fluidic device.

An element optimized to provide maximum pnwer
gain. That is the product of pressure ari flow.

An element designed specifically for amplifying
pressure signals.,

The general class of fluidic zlements or cir-
cuits having analoging characteristics, i.e.
that is output is proporaticnal to input.

The time delay bhetween the application of an
input step signal and the resulting output step
signal. (The time measurements for the step
signals are to be made at the 50% of final value
point.)

A fluidic element which in general senses
quantities or media other than those related to
fluids and converts them into fluid guantities.

A device which converts signals in other than
fluid media into fluid signals (i.e. pressure
switch which converts a pnew .atic signal into
an electrical signal, or a solenoid valve which
converts an electrical signal into a pneumatic
signal).
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VENTED
PROPORTIONAL
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A fluidic digital element which uses for the
basic operating principle the Laminar to turbulent
transition of a jet controlled by input signal
flow.

A type of flow wherein the vel: .ity at any point
may vary both in magnitude and in direction=--a

- "mixed up" type of flow.

An open fluidic amplifier utilizing vents to

extablish the ambient pressure in the interaction
region.

A fluidic device which utilized the pressure
drop across a Vortex for the modulating principle
(Whirlpool type)

Fluidic devices which use jet attachment to a
wall (Coanda effect) for the basic operating
principle,.

Galland-Henning Mfg. Co.
Milwaukee, Wisconsin 53246
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l.

3.

4.

8.

9.

10.

11l.

12,

13.

14,

16 mm Films

"Application of Pascals
Law, Part I

"Application of Pascal's

Law, Part II

"Basic Hydraulics"

"Fluid Flow in Hydraulic

System"

"Basic Principles of
Hydraulics"

"Characteristics of
Hydraulic Fiaids®

"Controlled Power"

"Design for Power"

"Four Experiements in
Hydraulics!

"Harnessing Liquids*®
"Hydraulic Oils"

"Hidden Giant"

“Types and Qualities
of Oils"

"Axial Piston Pumps"

15 min/16 mm
Color sd.

15 min/16 mm
Color sd

15 min/16 mm
Color sd

15 min/16 mm
Color sd

16 mm
sd

20 min/16 mm
Color sd
25 min/16 mm
Color sd
18 min/ l6mm
Color sd

17 min/16 mm
Color sd

12 min/16 mm
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United World Films
Gov't Film Dept.
1445 Park Avenue
New York 29, N.Y.

Uni%Zed wWorld Films
Gov't Film Dept.
1445 pPark Avenue
New York 29, N.Y.

United Worl  Films
Gov't Film Dept.
1445 Park Avenue
New York 29, N.Y.

United World Films
Gov't Film Dept.
1445 Park Avenue
New York 29, N.Y.

Jam Handy Organization
2821 s. Grand Blvd.
Detroit 3, Michigau

Civil Aeronautics
Administration

Vickers, Inc.
P.0O. Box 32
Detroit, Michigan

Denison Hydraulic
Division

National Bureau of
Standards

Office of Scientific
Publication

Washington, D.C.

Shell 0Oil Company
Texas Company
Vickers, Inc.
P.O. Box 32
Detroit, Mich.gan
Texas Company

U.S. Navy
Bureau of Aeronautics
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15, "Cauitation" Shell Research Limited
16. "Rando 0Oil HA4." Texaco

¥ oa—y
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"Basic Automation" 25 2" x 2" Sildes, Double A Products Co.,
Manchester, Michigan.

—_—

"Directional Control valves" 20 2 x 2 slides, Double A Products
Co., Manchester, Michigan. '

=

"Fluid Power Components and Circuit Series" (Slide series)
Kenosha Technical Institute.

=1

"Fluid Power: The Muscles and Nerves of Modern Industry" 30
2 x 2 Slidees, Modernaire Corporation, San Leandro, California

"Press Circuits" 9 2 x 2 sSlides, Double A Products Co.,, Man-
chester, Michigan.

L]

"Pumps and Motors" (Slide Series) Double A Products Co., Manchester
Michigan.

"Industrial Fluid Power" 36 2 x 2 Slides on each of the six

chapters, Total of 216 2 x 2 Slides. Womack Machine Supply
C». 2010 shea Road, Dallas, Texas.

"Pressure Control Valves" 12 2 x 2 Slides. Double A Products.
Co. Manchester, Michigan.

Film Strips

"Cylinder Selection and Application Considerations" (Film
Strip) Parker-Hannifin Corporation. Cleveland, Ohio.

"Elements of Hydraulics" (Film Strip) Parker-Hahnifin
Corporation, Cleveland, Ohio.

"Hydraulic Fittings” (Film Strip) Parker-~Hannifin Corporation.
Cleveland, Ohio.

"Hydraulic Components® Color Slide Films. Denisén Engineering
1236 Dublin Road, Columbus, Ohio. |




Suggested Tool LiSte « « o « ¢ ¢ o ¢« o ¢« o o « o« Student Issue

Tool Box

Feeler Gauge Set .0015 - .035
Ball Pien Hammer 14 oz.

Soft face hammer 12 - 16 oz.

Combination pliers

Diagonal pliers

Water pump pliers

Long nose pliers

Box end wrench set 3/8" ~ 1"
Open end wrench set 3/8" - 7/8"

Socket set 3/8" - 7/8" 3/8" drive 7/16 - 1" drive
Ratchet 3/8 drive

Breaker Handle X" drive

Speed Handle 3/8" drive

Chisels % - % point

Punches 1/8" pin punch %® drift punct

Brass punches

Allen wrench set

Gasket scrapers

Screw drivers Phillips and Common

The number of students tool kits will depend upon the
number of students in the class. One tool kit for each work
station may be sufficient.
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Suggested Shop Tools

Combination wrenches 1" - 24"

Torque wrenches Inch - oz. Foot pound inch pound
Adjustable wrenches 12" - 18"

Pipe wrenches g" = 12" - 16"

Hex head socket set

Spanner wrench '

Tubing cutter and flaring set 45° and 37°
Tubing benders

Gear puller set

0il cans

0il measure cans

Barrel pump 1
Miscellaneous hydrau’ic and air hoses

Quick couplers

Pipe tap and die set 1/8" - 1%°

Sae tap and die set

Screw and tap extractor

Thread chases

%" pneumatic portable drill

k" pneumatic portable drill

Drill bits = Number, Fractional, Letter
Adjustable reamers

Miscellaneous files flat, 3 square square
Hack saws - .,
Thread gauges

outside micrometers .000" - 6.000"
Depth micrometer set .000" - 4.000"
Inside ball gauges .125 - ,500

Inside telescope gauges .000" - 4,000"
Dial Gauge « 250" travel

=

~
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=
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Suggested Shop Equipment

Hydrau lic hoist
Hydraulic press

Hand press

Air compressor

Bench grinder

Oxy=-Acet welder

Arc welder (rectifier)
Hydraulic hose crimping tool
Parts washer

Spring tension tester

%" pneumatic drill press
Rag barrels

Fire extinguishers

Trash barrels

PR Pt = N Ty RN s P s S




149

Suggested Instructional Equipment

Portable power supply unit

Simulators Deménstration and test type

Valve and circuit boards

Working model circuvit stands

Pumps Vane, Gear, Piston, IMiscellaneous

Conductors hoses, lines, fittings, quick couplers, Air and 0il

Valves pressure control, directional, flow control, sequence
counter kalance, servo

Actuators Single acting, couple acting, cushioning piston and
vane motors.

The quantity of each component will depend upon the number
of students in the class,

P i
» >




Suggested Instrumentation

Pressure gauges
Vacuum gauges
Manometer water and mercury
Volt Amp meter

Ohm meter

0il flow meters

Air flow meters

Hand tachometers
Photo light tachometer
Strob light tachometer
Thermometers
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WAYNE STATE UNIVERSITY
DEPARTMENT OF INDUSTRIAL EDUCATION

SUGGESTED PROGRAM IN FLUID POWER
FOR TEACHER EDUCATION: ASSOCIATED DEGREE IN
MECHANICAL ENGINEERING TECHNOLOGY

Prepared by:

Robert W. Curtis
George B. Simoneau

July, 1966




INTRODUCTICN

During the summer quarter of 1966, a Fluid Power Institute
seminar was held at Wayne State University as a part of the
instructional program. Participants were required to evaluate
available materials and develop an instructional program
which could be used of their institution., This project was to
include: a course outline, selection of a textbook, list
of references, list of audio=-visual materials, evaluation
instrument for the selection of equipment, a list of tools
and a laboratory layout.

Participants teaching of the community college level
prepared these materials to be road tested in a rechanical

engineering technology program with the aim of meeting ECPD
reduirements.

It should be remembered thet this was an initial effort
and written by experienced teachers during an intensive program
of instruction in fluid power. It is therefocre, a proposed
introductory course and not a curriculum., As such, it is the
first step in organizing an instructional procram geared to
a specific level of instruction, in this case for a program
leading to a 2=-year associate degree in mechanical engineer ing
technology.

It was the major objective of the seminar to structure
a framework for the instructional program in fluid power so
it would be practicable to a specific level. This early attempt
by the two authors, is to serve as a springboard for further
development of curriculum materials in fluid power technology.

William wWolansky
Instructor
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This Fluid Power course outline is intended for use in

an E7PD accredited curriculum leading to an associate Degree
in Mechanical Engineering Technology.

Consisting of sixty hours, it presents only bhasic fund-
amentals and typical applications. As such, it is an intro-
ductory experiences in fluid power as will enable him to profit
from in-service and plant training programs.
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DESCRIPTION OF COURSE

Course Obijectives

General

l. To stimulate student interest in Fluid Power.

2. To provide industry with Associate Degree graduates
who can assist engineers in the design, development
and testing of components, sub=systems and/or systems
involving Fluid Power.

Specific
l. To acquaint students with the role of hydraulics in
industry. _
2, To acquaint studentz with job opportunities in Industrial
Hydraulics.

3. To discuss fundamental principles such that the student
can solve problems involving Potential Energy, Kinetic
Energy Force, Pressure and Area Relationships, Pascal's
Law, Boyle's Law, Bernoulli's Principle, and Horsepower,

4. To acquaint students with theory and practices related
to the generation, transmission, control, utilization
and application of Fluid Power.

5. To briefly introduce Pneumatics

6. To briefly introduce Fluidics

General Description

The Fluid Power Course outline can be taught anytime
during the second year of the Associate Degree Mechanical
Engineering Technology Curriculum, and is a requirement for
graduation., It is a twelve=-week program having three lecture
hours and two laboratory hours per week. Credit value is
three hours for lecture and one hour for laboratory.

The laboratory program is not outlined because it is a
function of equipment and facilities available. Each laboratory
program must be tailored accordingly. Three recommendations:

l. A Fluid Power Laboratory should have one hydraulic
demonstration stand as a minimum requirement

2. Industrial fluid power components should be available
for instructional purposes-disassembly and reassembly.

3. Two or three plant tours should be made so that students
can see Fluid Power in action,

Technical prerequisites are nollege level Algebra, Trig-
onometry, and Physics. A primary non-technical prerequisite
is Communications, egpecially Report Writing. Co=-requisites are
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Electricity (DC and AC) and Instrumentation, the minimum of
which should be mechanical transducers. These courses are
essential to effecting a complete understanding of Fluid Power.

.




I.

II.,

o L e SR e S B A i SO S

COURSE OUTLINE =- INDUSTRIAL HYDRAULICS

Orientation

A. Introduction
B. Class requirements
C. Course outline review

Industrial Hydraulics

A. Historical Development
l, Pre-World war II
2. Post-World war II
B. Reasons for use
l. Advantages
2. Limitations |
C. Typical Industrial Applications
l. Parts fabrication
a. Extrusion presses
b. Machine tools
c. Rolling mills
d. Coolant distribution and reclamation
2, Automation
a., Parts transfer
b. Tool machine indexing
c. Parts handling
d. Assembly
e. Inspection
D. Typical Vehicle Uses
l. Automotive
a., Cooling systems
b. Power brakes
c. Power steering
d. Fuel systems
2. Aero=Space
a., Flight controls
b. Landing gear
c. Missile launching
d. Space flight
3. Building Construction - Earth Moving
a. Back-hoe
b. Bulldozers
c. Cranes
d. Dump trucks
e. Fork lifts
f. Tractors

4. Other
a. Agriculture e. rackaging
». Chemical f. Petrcleum
C. Marine g. Railways

d. Mining h. ©Utilities

157
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I1XI. Ssafety

A. Hazards
l. Electrical
2., Pressure
3. Flammable fluids
4. Clothing
B. Safe Practices

IV. Fundamentals

A. Newton's Laws
1. Definition
2, Energy
a. Potential
b. Kinetic
B. Definitions
1. Force, area, pressure, head and volume
2. Work, power, and horsepower
3. Mass density and weight density
C. Liquids at rest
l. Pascal's Law
a. Definition
b. Applications
D. Liquids in motion
l. Definition
a., Volume and velocity of flow
b. Steady and unsteady flow
c. Laminar and turbulent flow
2, Factors involved
a. Static
b. Dynamic
c. Force, pressure and head relations
d. Measurement
3. Bernoulli's equation
a. Derivation
b. Application

V. Si.plified Hydraulic Symbols

A. Neced
B. JIC,AsA and IsO
l. Present
2. Proposed
C. Discussion
1, Transmission (plumbing)
2. Generation (pumps)
3. Control (valves):
4., Application (circuits)
5. Composites
D. Diagrams

l. Graphical 4, Pictorial
2, Circuit 5. Combination
3. Cutaway

HIOUR TEST AND % HOUR REVIEW




VI.

V1I.

VIII.

Hydraulic £luids

A. Classifications
l. Petroleum base
2, Fire resistant
B. Chemical and Physical Characteristics
l. Viscosity 7. Lubricity
2, Viscosity index 8. Oxidation resistance
3. Pour=-point 9. Water separating ability
4. Flash-point 10. Antirust properties
5. Chemical stability 1ll. Foaming resistance
6. Acidity 12, Additives
C. Selection factors
l. Speed of operation
2., Ambient environment conditions
3. Economic conditions
4, Pressure level
5. ©Safety to operators
6. Other
Reservoirs
A, Purpose
B. Types
. Cavity
2, Structural pipes
3. Combination, lubrication and hydraulic
4. Rectangular or square
5. L=shaped
6. Scavenger
7. Settling
C. Sizing
D. Construction
Pumps (Power Generation)
A. General
l. Purpose
2. Types
a. Positive displacement (transmit power)
b. Non-pogitive displacement (transfer £fluid)
3. Performance
a. Slippage
b. Horsepower
c. Efficiency
d. HQ and PQ curves
B. Positive Displacement

l. General

de.
b.

2. Principles of Operation

a. Gear
b. Vane and intra-=vane
c. Piston

3. Variations

Fixed (constant) displacement
Variable displacement

a. <2=stage

b. Double
n., Combination

159
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C.

D.
E.

Non-~-positive Displacement
l. General
a. Centrifugal
b, Propeller
C. Mixed flow
2, Principles of Operation
a. Impeller
b. Diffuser
c. Peripheral
d. Propeller
e. Mixed flow
Jet Pump
Other
l. Head relations
2. Maintenance

MID TERM EXAM -~ l.5 HOURS

1l hour test
% hour review

A,
B.

C.

A.
Be.
C.
D.

A.

IX. Plumbing (Fluid and Power Transmission

X. Filtration

XI. Valves (Control)

Purpose

Classification

l. Pipe

2. Tubing

3. Hose

4, Fittings and Connectors
Practices and techniques

l. Selection

2. Installation

3. Maintenance

Purpose
Principle

Type
Cautions

General
l. Function
2, Types
a. Flow control
b. Pressure control
c. Directional <ontrol
Flow control

1. Basic types

a. Cock

b. Gate

Cc. Globe
(1. Disc
{2, Needle

d. Check
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2, Non-adjustable compensated
3. Adjustable, compensated
C. Pressure Control
l. Relief valves
a., Simple
b, Compound

2. Pressure~reducing 7
3. Sedquence ' l}
4., Unloading *
5. Counterbalance '

6. Brake i}

7. Pressure-dividing
8. Pressure switches

1 HOUR EXAM AND % HOUR REVIEW U
D. Directional Control
l. Types
a. Spool
b. Rotary

2. Two=-way

3. Three~way

4. Four=-way

5. Five-way

6. Controls

7. Servo=valves

A. Cylinders
l. Common
a. Single-acting
b. Double-acting, single=-rod
c. Double=-acting, double=-rod
d. Telescoping
2., Rams
B. Rotary Motors

XII. Cylinders, Rotary Motors (Utilization of Hydraulic Power)

XIII. Accessories

A. Description and use
l. Accumulators
2. Heat exchangers
3. Intensifiers
4, Electric controls

XIV. Circuit Applications

A. Description and Use

l. Simple circuit 6. Counterbalance
2, Meter=in 7. Sequence

3. Meter-out 8. Unloading

4, Bleed-off 9., Braking

5. Reduced pressure 10, Other




XV. Pneumatics

A. Comparison with Hydraulics
l. Likenesses
2. Differences
3. Advantages
4, Disadvantages
B. Components
C. Uses

XVI. Fluidics

A. Definition
B. Uses

FINAL EXAM 2 HOURS
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RESOURCE MATERIALS

A. References

® ’
a? :

l. Books
a. 0il Hydraulic Power and its Industrial Applications,
Walter Ernst. McGraw-Hill Publishing Company.
2nd Ed., 1960. $12.50
b. Fluid Power Controls, Pippinger and Xoff, McGraw-
Hill.
c. PBasgic Hydraulics, NAVPERS 16193, Superintendent of
Documents, U.S. Government Printing Office. Wash-
* ington, D.C. 1952, §1l.75
d. Compressed Air Handbook, Compressed Air and Gas
Institute,
e. Fluid Power Book, Machine Design Magazine, Penton
Publishing Company, Cleveland, Ohio 44113.
f. Fluid power Handbook and Directory, Industrial
Publishing Group, 812 Huron Road, Cleveland 15,
Ohio. $12.00
g. Fundameptals of Ppeumatic control, St. Regis
Paper Company, East Providence, R.I.
h. @Glossary of Terms for Fluid Power, National Fluid
Power Association, Box 49, Thiensville, Wiscons in.
i. Hydraulic Handbook,Trade and Technical Press, Ltd.
London, England.
j. Operation and Care of Hydraulic Machinery, The
Texas Company. New York, N.Y. Free. -
k. Principles of Hydraulics, Trade and Technical Press,
Ltd. London, England.
| l. Useful 0il Hydraulic Fluid Power Design Data,
; Commercial Shearing and Stamping Cempany, Youngs-— :
| town 1, Ohio. i1
E m. ., Simplifieé Hydraulics, L.S. McNickle, Jr. McGraw i
| Hill. £10.00 )
| n. Jpdustrial Fluid pPower Text, Charles Hedges, Womach .
| Machine Supply Co., 2010 sShea Road, Dallas Texas
| 75235 $5.75. L
| o. Fluid Mechanics and Hydraulics, P~nald Giles, |
Schaum Publishing Company, New Yook, N.¥Y. $3.50
p. Practical Hydraulics, George Altland, Vickers J
Incorporated. P.0O. Box 302, Troy, Michigan Free,
i d. Pneumatic Power, Lab Manual, Vega Enterprises i}

oo i m

e
L

Box 1006, Decatur, Illinois $3.00

r. Hydraulic Power, Lab Manual. Vega Enterprises
Box 1006, Decatur, Illincis $3.00

s. Hydraulic Controls on Machine Tools, Fran}. Mackin,
General Motors Institute, Flint Michigan

t. JIndustrial Hydraulics, Pippinger and Hicks, McGraw
Hill Company, New York, N.Y.

u. Hydraulic System for Industrial Machines, Socony
Mobil 0Oil Co., New York, N.Y. 1966, Free

v. Hydraulic Circuit Selector Handbook, Bellows=-
Valvair, Akron, Ohio 1965, Free.

o=
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w. Hydraulic Power Transmission, Engineers Bulletin,
No. HP = 221, American Oil Company, 910 S. Michigan
Avenue, Chicago, Illinois, Free

x. Audels Practical Guide to Fluid Power, Harry L.
Stewart, Theodore Audel and Company. A division
of Howard W. Sams and Co., Indianapolis, Indiana
First Edition 19356 - $6.95

y. Fluid pPower, An outline prepared by participants
in the 1964 wayne State University Institute.
Available from Fluid Power Society, Box 49,
Thiensville, Wisconsin, Free.

z. Hydraulics, George E. Russell, Henry Holt and
Company, Inc. New York, N.Y.

Periodicals

a. Hydraulics and Pneumatics Magagine, Industrial
Publishing Company, 812 Huron Road, Cleveland
Ohio.

b. Fluid pPower International, John Trundell, Eversholt
Street, London N.W. l., England.

c. Machine Design Magagzine, Penton pPublishing Co.,
Penton Building, Cleveland, Chio. :

d. Product Engineering, 330 N. 42nd Street. New
York, N.¥Y. 10036,

e. Compressed Air, 942 Memorial Parkway, Phillipsburg
N.J. 08865,

Films and Filmstrips

1.

Films (16mm)
a. Hydraulic Oils
Texaco, Inc.
135 East 42nd Street
New York 17, N.Y.
b. The Hidden Giant
Vickers, Inc.
. inistration and Engineering Center
P.U., Box 302
Detroit, Michigan 48084
c. Controlled Power
Vickers, Inc.
Administration and Engineering Center
P.O. Box 302
Detroit, Michigan 48084
d. Cavitation
Shell 0il Company
e. Harnegsing Lidguids
Shell 0il Company
f. Basic Hydraulics
Ford Mote*> Company
Training Division
Dearborn, Michigan
g. Fluid Flow
Ford Motor Companv
Training Division
Dearborn, Michigan
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h. Hydraulic Turret Traversing Mechanism f?
The Oilgear Company .

1560 W. Pierce Street ‘
Milwaukee 4, Wisconsin , : I‘
i. Operation Pushbutton t
Bellows Valvair
Att: Sales Manager ' r—
222 W. Market street
Akron, Ohio
j. Denisun Vane Pumps ~
Denison Hyuraulics Division 2
Attn: Advertising Managel
1236 Dublin Road
Columbus, Ohio {}

k. Design for Power
Denison Hydraulics Division
Attn: Advertising Manager
1236 Dublin Road
Columbus, Ohio

l. Hydraulic Components
Denison Hydraa lics Division
Attn: Advertising Manager
1236 Dublin Road
Columbus, Ohio

m. Power Up
Denison Hydraulics Division
Attn: Advertising Manager
1236 Dublin Road
Columbus, Ohio

n. Our Industrial Air Power
Quincy Conipressor Company %‘
Quincy, Illinois

o. Basic Hydraulics
United World Films .
Government Films Department ~
1445 pPark Avenue =
New York, N.Y.

p. Basic Principles of Hydraulics
Jam Handy Organization L.

? ~ 2821 S. Grand Blvd.

betroit 12, Michigan

Ar‘h-ﬂ"‘ = M
e {-,.. g et

2. Filmstrips (35 mm) J
a. Elements of Compressed Air -
Parker~Hannifin Corp. , id
Cleveland, %hio
b. Elements of Hydraulics t
Parker-Hannifin Corp. [J
Cleveland, Ohio }
c. Hydraulic Fittings
Parker-Hannifin Corp. ‘ r
Cleveland, Ohio l
d. Pneumatic Circuitry E
Parker-Hannifin Corp.
Cleveland, Ohio 'q
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1.

2.
!

-

4.

16¢

e. sumatic Circujtr
D ARSI .

Cleveland, oOhio
f. Introduction to Fluid Power

Miller Fluid Power Company
g. Cylinders

Miller Fluid Power Company
h. Air Valves and Pneumatic Systems

Miller Fluid Power Company

Air-0il sSystems

Miller Fluid Pcwer Company
je Air=-Cil Boosters

Miller Fluid Power Company

C. Transparencies

Three sets, of good quality, are available from Vega
Enterprises, Route 3, Bcx 300B, Decatur, Illinois,
as follows:

No. SH, 24 sheets - $70.00
No SHK, 1l sheets - $32,0C
No. SP, 17 sheets - $44.00

Transparencies can be produced locally using diagrams
available from Vickers, Ford Motor Co, etc. Thermo-
fax and Ozalid type machines can be used. :

D. Programmed Instruction

The Flick Reedy Filmstrips (from Miller Fluid Power) are
programmed instruction materials. At the present time they
are being used on a trial basis by company represantatives
and are not available. It is expected that shortly, the company
will have a supply of these available for use by educational
institutions.

E. Additional Re2ferences

Industrial Hydraulics Manual 935100, Vickers Machinery
Hydraulic Division 1965.

Pucpn Selsction and Application, Hicks 1957 McGraw Hill

Hydraulic Operation and Control of Machinesg, McNeil
Ronald Press 1955,

Industrial Instrumentation Fundamentals, Fribance
McGraw Hill, 1962,




Evaluation of Simulators

Simulators, if properly chosen, can be a great help in

Informationn on all of the abkove simulators should be obtained

Components Needed for Cutaways and/or Disassembly

1.

LABORATORY EQUIPMENT

teaching f£luid power for the first time. After
experience is gained in teaching fluid power, components
can be acquired to build test stands to supplement the
simulators. Cutaways should be made locally to explain
the operation of various components such as valves,
pumps, cylinders, etc. A number of compcnents should
be available for disassembly and assembly by the students.
Simulators are presently available from:

Scott Engineering Sciences, Corp.
1400 s.W. 8th Street
Pompano Beach, Florida 33060

Vickers, Inc.
P.O. Box 302
Detroit, Michigan 48084

Vega Enterprises
Box 1006
Decatur, Illinois

Capitol Engineering Company
2020 West 78th Street
Minneapolis 23, Minn.

Electromatic Manufacturing Co., Inc.
McMinnville, Tennesee

Technical Education and Manufacturing, Inc.
542 Hilton Road
Ferndale, Michigan 48220

and studied before a decision is made regarding which
is suitable for a particular program. The prices of
simulators range from $1,000 to $1i0,000.

Hydraulic Components Needed
a. Pumps and/or motors
1) Spur gear (cr any gear type)
2) Vane (balanced or unbalanced)
3) Piston (radical or axial - fixed or variable
displacement)
4) Impeller (centrifugal)
b. Cylinders
1) Single or Double rod
2) Cushioned or Non=-cushioned
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c. Directional control valves
1) 2-position or 3~position
2) 3-port, 4-port, or S=-port
3) Pilot or Non=pilot operated

d. Relief valves

e. Check Vvalves

f. Flow control valves

g. Solenoids

h. Filters and filter cases
1) Tell-tale type
2) Standard type

i. Sequence valves

jo Pressure-reducing valves

k. Pressure switches

2. Pneumatic components needed

a. Pressure regulatois

b. Air cylinders

c. Alr valves

d. Air filters

e. Air lubricators
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INTRODUCTION

During th» summer quarter of 1966, a Fluid Power Institute
seminar was h...d at Wayne State University as a part of the
instructional program. Participants were required to evaluate
available materials and develop an instructional program which
could be used at their institution. This project was to include:
a course of study, selection of a textbook, list of references,
list of audio visual materials, evaluation instrument for the
selection of equipment, a list of tools, and a laboratory layout.

Participants teaching at the college level including
industrial technology and industrial education worked as a
group to prepare this report.

It should be remembered that this was an initial effort
and written during an intensive program of instruction in fluid
power technolcgy. It is therefore, a proposed introductory
course and not a curriculum. As such, it is the first step
in organizing an instructional program geared to a specific
level of instruction, in this case for teacher education. This
was essentially the major objective of the seminar. It is to
be the springboard for further development of curriculum
materials in Eluid power technology.

William Wolansky
Instructor
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PREFACE

Fluid Power is one of the important contributors to the
industrial technology of the future. Its impact possibly will
match and may exceed that of electronics.

Although applications of fluid power are not new, it is
only in the last two decades that the potential of the tech-
nology has been explored and developed. Advances have been
and are being made to fully develop this potential giant.

A concerted effort by education, industry, and govern-
ment to meet the needs of this technology is uow underway.

Recognizing the need for curriculum development at the
College level, a committee from the 1966 Fluid Power Institute
at Wayne State University offers the following results of their

study. Due to time limitations, only an introductory course
is considered here.

More advanced courses should be given consideration as
local conditions permit. It should also be noted that this
outline is intended as a guide and should ke adapted to the
local objectives, available facilities, and professional
expectations.
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Description of the Course

This should be an introductory, general survey of fluid
power technology designed to acquaint students with the
technical lancuage, the basic fundamentals of fluid mechanics
as applied to fluid power system design, and to give a basic
understanding of the components, their design, application,
operation and maintenance.

Course Obijectives:

l. To know how fluid power is related and used in the manufacturing,
transportation, and construction phases of industry.

2. To be able to read and use the symbolic language of fluid
power.

3. To be able to demonstrate a knowledge of certain basic
physical laws pertaining to the action and response of
fluids under pressure.

4. To know the design, construction, and function of hydraulic
components.

5. To know how to use the components in circuits applied to
selected basic jobs which include pressing, lifting, and
controlling speed of rotary and linear motion.

6. To know and follow safe practices that apply to working
with fluid power.

7. To develop and evaluate materials, equipment, and teaching
methods.

The place of Fluid Power in the Program

Fluid Power technology is closely related to the other
technologies within the power area. It is suggested that this
proposed course may be either required or elective within the
power area offerings in industrial technology or industrial
teacher education curricula. It would be preferable to place
this course in the junior or senior years since the student
who has some understandings of basic industrial processes will
be better able to see the relationships which exist between
this technology and its applications. It would be desirable
for the student to have taken a year of engineering drawing
and tc iave had basic experiences in machine shop and electricity.




The recommended prerequisite for this course should be
a minimum of two semesters of college physics.

The course should be given twop hours of credit when
offered on the semester plan within the major of an industrial
educetion or an industrial technology curriculum.

The time schedule for the course should be arranged on
the basis of equal time divided between lecture-demonstration
and laboratory work. This could be scheduled as a one-hour
lecture and two or three laboratory hours per week for one
semester.




I

II.

III.

Iv.

VI.
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Introduction to Fluid Power

A. Definition of fluid power

B. BApplications: industrial, construction, and transportation
C. Historical events of significance

D. Characteristics which have fostered rapid development

E. Inherent disadvantages

F. Safe practices

Units of Measurement and Physical Laws

A. Energy, force, work, power, torque, heat, area, time
rate, horsepower, speed and velocity

B. Compressibility of £luids

C. Force multiplication through fluid pressure

D. Pascal's law, Boyle's law, Charles' law, Bernoulli's
theorem, Toricelli's theorem and Reynold's number

E. Types of flow

F. Viscosity and voscosity index

G. Presosure drop

Reservoirs

4. Functions

B. 'Types

C. Parts

D. DLesign Specifications
E. Pressurized, scavenger, and settling tanks; heat exchangers
F. Maintenance requirements

Symbols and Diagrams

A. Types of circuit diagramrs and uses

B. Synbols
l. Derivation
2. Symbols, rules for drawing and interpretation
3. Proposed changes

Pumps: Gear, Vane, and Pisten

A. Methods of classification :
B. Design characteristics

C. Operational chnaracteristics

D. Controls and adjus:-ments

E. Installation and maintenance v

Valves

A. Classificaticn of valves:
l. Function and size
2. Physical design and methods of mounting
3. Types of control

4. Effect upon circuit requirements
B. Two way valves




V1I.

VIII.

X.

XI.

XII.

Maintenance and Trouble-Shooting

-

C. Directional control valves

D. Pressure control valves

E. Fiow control valves

F. Operational characteristice and circuit applications

Actuators

A. Cylinders
l. Cecnstruction features, types, and sizes
2. Seals, packings
3. Principles of operation and application
4. Mountings
B, Motors
1. Ty»es
2, Variations in design
3. Applications

Fluids

A. Classifications

B. Physical characteristics and measurements
C. Additives and conditioning agents

D. Methods of filitration and cleaning

E. Types nf filters and cleaning devices

Plumbing

A. Kinds and sizes of pipe, rigid tubing, flexible tubing,
and hose

B. Copnnections: joints and fittings

C. Applications, selection factors

Pneumatics

A. Comparable features between hydrauvlics and pneumatics
B. Combined applications using air-oil system.

Servo Systenis
A. What they are

B. Special physical features
C. What they will do

A. Diagnosis and measurement
B. Preventive maintenance
C. Corrective procedures
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An Evaluation of the Selected Textbook

The recently published book, Industrial Fluid Power,
Vol. I. by Charles S. Hedges, Womack Machine Supply Co., Dallas
Texas, is recommended as the text for this course. This selection
has been strongly influenced by the large size and clarity of
the illustrations which are line drawings. Names of the
parts of the object drawn, and graphic indication of the direction
of movement adds greatly to their understanding.

The text material should present no difficulty for the
average student since the azuthor defines and explains the
technical terms cleary, and writes in a direct style. Explan-
aticns of compecnent structure, and their function within a
circuit, lead the reader to develop clear concepts of fundamental
operations.

The table of contents is expanded by the inclusion of
subtopics so that the usual index is not necessary. The author
includes in the appendix a glossary of terms and a list of
gquestions for each chapter.

This book was selected after examination of most of the
books listed iu the following secti n of this paper. All of
these books, along with others that may be expected to be
released soon, should be made available as reference material.
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FILMS AND EILM SIRIPS

Films:

"Hydraulic Oils"

"pexaco Oils Rando H.D."
“whe Hidden Giant"

"controlled Power"

"cavitation”

"Harnessing Liquids"

"Hydraulic Turret Traversing
Mechanism"

"Automation Today"

"mhis is Automation"

"Bagsic Principles of Hydraulics”

"Operation Push Button"

Film Strips:

"Elements of Compressed Air"
"Elements of Hydraulics"
"Pneumatic Circuitry"
"preparing Air for Use"

"wluid Power: The Muscles and
Nerves of Modern Industry"

"Directional Control valves"
Set of 2 x 2 slides

Texaco, Inc.
135 East 42nd Street
New York 17, N.V.

vickers, Inc.
Administrative and
Engineering Center
P.0., Box 302
Detroit, Michigan

Shell 0il Company
Rockefeller Center
New York, N.Y.,

The Oilgear Company
1560 W. Pierce
Milwaukee 4, Wisconsin

Ford Motor Company
Supervisor Training Dept.
Dearborn, Michigan

Jam Handy Orgyanization
2821 s. Grand Blvd.
Detroit, Michigan

Bellows Valvair
Division of IBEC
Akron 9, Ohio

Parker Hannifin Corporation
Cleveland, Ohio

Modernair Corporation
Ssan Leandro, California

Double A Products, Co.
Manchester, Michigan
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IRANSPARENGIES

There are several sets of Commercial Transparencies
available, Should the reproduction equipment be available
at the school, these may be made by the instructor.

PROGRAMMED JINSTRUCT JON

| Several companies are preparing programmed instruction
materials and will make these available to schools.

Miller Fluid Power Division of the Flick Reedy Corporation,
Bensenville, Illinois, is one of these.
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LABORATORY EQUIPMENT

The £luid power laboratory by nature implies activity.
The extent and effectiveness of this activity will be affected
by the availability of physical facilities and equipment.
It is therefore of prime importance to select such equipment
only after giving careful consideration o the objectives
and purposes of the program.

Imagination and ingenuity on the part of the instructor
are perhaps one of the most valuable assets in the development
of the laboratcry.

There are several commerical Fluid Power stands available.
Recognlzlng that each may have inherent strenghts and weakness,
it is not the intent of this study to make specific recommen-
dations. The following criteria is suggested when making

selectionss
Brand Type |
Factors Adequate Acceptable Inadequate

l. Size and capacity Motor Pump

%)

¢. Manual, number, and type of
experiments

3. Instrumentation
4. Hook up time
5. Components a minimum of
(2) cylinders (different size)
(2) 3 piston, 4 way directionai
valves
(1) hydraulic rotor
(1) flow control valve
(2) sequence valves adequate
hoses and connectors
6. Adedquate safety devices
7. Cut away components
8. Portability
9. Versatility
10. Design and Construction

11l. Cost
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The following units are p - :atly availabie. They are
not listed in order c¢f preference. Company literature should
be consulted for specifications and specific features.

Name Hydraulic Pneumatic Combined
Capital x x

Electromatic x soon

Scott X

Technical x X X
Vega x x x
Vickers to be anncunced soon

The teacher may well considexr shop-made set-ups with
commercial components and achieve satisfactory results. 1In
either event, it would be wise to have various components
availalbe for dissassembly and cut-aways,

Edquipment apnd Iools

Other necessary and desirable equipment for the fluid power
laboratory would include the folilowing items:

Machine Tool Equipment:
Machine lathe
Drill press
Grinder
Air compressor

Instrumentation: :
Pressure gauges (Hydraulic and Pneumatic)
Vacuum gauges
Air f£low meter
0il flow meter
Manometer
Ammeter
Volt meter
Ohmeter
Universal force gauge
Thermometer
Tachometer

Measuring:
Micrometer (inside anéd ouitside)
Feeler gauges
Steel rules
Steel tape

o o .o 3

—

i

L




Hole gauges
Thread gauges

Wrenches:
Open end
Box end
Socket set (6 and 12 point)
Torque
Adjustable
Allen
Pipe

Screw Drivers:
Common
Phillips

Threading tools and edquipment:
Pipe taps and dies
Machine taps and dies (UNF and UNC)
Screw extracliors
Thread chaser

Pliers:
Combination
Snap~-r ing
Long nose
Side=~cutting
Diagonal
Water pump

Drills and reamers:
Twist drills (fractional, letter, and number)
Reamers (pipe, straight, and adjustable)

Hammers:
Ball peen
Soft face

Files: (ycneral assortment)

Cutting tools:
Pipe and tube cutter
Flexible hose cutter
Hack saw
Sloyd knives

Chisels and punches:
Cold
Drift
Pin
Center
Brass

Miscellaneous:
Tube flaring kit
Tube bending kit




1

Cily rag cans f
Funnhels -

J

-12~ 185
Gasket cutters
Gear pullers
Seal inserters and removers
Crimping tools
Oilecs
Soldering gun
3




Realizing that Fluid Power might e included with other
courses, it was generally felt that a seperate laboratory,
designed for fluid power instruction would be of great importance.
This would not only provide more room but would tend to create
prestege and effeciency. Desirable features would include
a seperate, instructional area, work area, store room, and

instructor's office.

The following floor plan is suggested:
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